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: ?ftoq^oq^o sftcffijtrf 

3T° ttfiSW xT?5 

c 

TOTOt? RTTTO, fTOfTOTO 

1. qfTOq 

f TO tow if TOfiFF wTOfSrai 1 tot Sr gf TOarmror sing t|T | §TOr <# 
^ra | 1% frTO fss araraft Sr qgSr % fwfeTOf wt w m if mi fTOr wefto wff finft i 
toTO m^ if eft ^et to % tTO tow Sr wfgsfrcr TgSr *r i trgf to? f% qv^<ff if 
wT ^tT't % to ^TO TO ^ff Sr ^r% f^rtr esfr fTOr fTOewrwtr TO % tttow |t % fSrtr 
fafTOrror TO wr rrTO *r i wtto towt % fro?TW % to-to wtwf t?t sth tTOShf TOT 
TT aft? wt tot ark fire# TO wwwf if wtTOw scrrfspff % TOr TOr if ^rrfroFf TOf 
TO rranf fwwf i ??r TOwfsTOf if TOfTO T-arrowf *ft srpw wi^TO TOtr T|r | i 
TOT aTO TOW# *FT 3TSTOR fTOT aft fTOTR, TO^R, ST^TOT (perception), WfiRTO JTRfiPF 
w«rr jnT^tf^P fawnritTOT if TOTOr tr to? i ^ g to?r % TO "Rrm %j=TO TOpft 
a^TOf (#0 tTffo lifo TOfTO, c. N. s. Drugs) 3TTOT TOTO#fTO (Psychotropic) 
sfrrfTO ^TOf| TO ?TO?r apwroTOTOwyrr fwr (wtTO wwTTO tTO Psychopharma, 
cology) WgWTeTT t 1 

l.i w waTO if TOf TOfro? TOfTOTO m fsrspT^r gwr fwTO % wfawa: fas# 
35 TOf if fTOfirer §q i p TO TON?! % w^rw prorr TO tor % | : 

(i) tot ®tt 5p=5 w^ror TON; aTfrfro ^ % TO writ TOr qTOf Sr, 

(ii) ww TOrTO % toTOw Sr fwwTO trwwt TOTO gTOfTO TO sn^fcPF trtfro?! Sr 
fTOeft <§TO fr, TO : TOTO, TOrNw, ^TO, TOTO TOw Sr, 

(iii) TOm TOwnroff if y>T TOrerw srrrr — tot sraut % 
(Tranquilizers), infers (Barbiturates), TOtT^T (Antiseptics) arrf^ | 

*69f fTOr^r TOTOjt ^ % arroc tc fTOpr argropr afftst %rrtr«rfTO 
to artqtrr tTOt tow i 


AP 1 
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mo fw «sRr artsft 

tfto TRo tRo sMxff ! FT 3 TTff*W *TiM <tfa# Wf S WSWT *»TO* WM % 
srrw gan i Wf spw ^ ^ 1 952 if ffcjwrc wr v&fcrit arcr wt? «rm fretatfw, 
^cf?R, *pt <j«pp *r?t if *nwm w rtf fitffer, <n««¥wf*> i 

^ *%wrtf «fcff fWf % stot fwr ftt met tft 4k wffaftww *f q* 

gqf% (far ?pr<% % gp? aari«r >pr 4 ff!^» T?rPR 3 rf vf s*ft swr % mt Ht *st>T ‘ft f*ror 

Sfer 4t ftsirc i 

w if w spftrc # wWf m tr firm sr?§s fiwrr «rr m it i 

1.2 %?sfar sfiro ?r^ *t srurf^x «mft tftafowf apt Rft to* % ar*RR #r 

gtjjpf if f«r*rrfarcr fw ®rr wrt ft : 

(Hf) #0 tRo tRo smtrrw (C. N, S. Depressants) : tt*ft tr 4 r jftftwt, Wt %»far 

afiswrr vt mm wxft ft t?r tfftr-fTfkt ft# (anaesthetic ga«*s), ^^jafnr, 

mtfztfrz rtf wrw (sedatives) 5 RT fintTW (hypnotics) srithftwf i 

(«r) #t<* tRo tRo g^tq*f5 tR 8WRtTCt*ft (0. N. S. Stimulants and Anti- 
depressants) : $#t gsft afkfairf 4 t %s#T ofiwr W «R> «Hf«OT §m SHTfiw *Rtft f, 
iwt %¥fk, £?T# 5 r, 4 Wkr arrfe i 

(n) faraspspw 3 wn WtvtsPfnffirfev afttifniif (Hallucinogens or psychotomi- 
metic drugs) : *sr *t *f *r#t 4W«rcf amft ft aft fafw «r«ff r* mm m m m -M 
sr'flfTsr «mr wx %5*r trfiwr r-x «fr TOtrortfr wit «rftwftr?r vx 4tff ft t m »i^ % *$* 
gtCTfTW WR, tPflkr, TRT OTT qrtfTo tR* Sfo (I<. S. IX) ft I 

2 . tfto l^ro l^ro 3 T^?tR^ 

tterr ftr wtrnrr arr ft, 4 afV*?f%r«rt %?|t«r ert^w ar»«r tit w« t-’tdt 1 1 d 4 ‘M 

srfitf % 8 TWR t< tr srtvrx ^ft | ; 

(v) fTOTC traf STPTtr OT t?>T 5 T 8 ir*?W (Hypnotics and sedatives; Mittor 
'I'ranquilizers) 

(w) JPW »TR%# mm WT fW srwrRf; (Neuroleptics; Major Trauquilisers) 

tffnr sptrrow : 

ftTsrmr t^gf tnw^ % tftfw ft f5R% %w«t % arryfirv f%gr M >fk writ ft i it **ft<r 
tnfw % "tff?r m tp? f«R garscpr ft, Rtrar wtff xm m trff arwft ?" i fww «r|f m *?»!, 
!3?r% w$ ^t tt«nr t^t tfrf*i*tf 1 1 ?rm t «ftfw | art g^far^rt (excitometu) <®*r 1 1 

TTgrafw wtsrt %• arprr w sr 4 % trtfiw I%r tot % $ wft f ? 


3 


ggfirqfqggT qg qq? qf^ 

2.1 »rftg % qsfgrgg ggr gqgfHrg gtfgqj : srftq ft# % q# qrff (^fre 
g'kq'tfgq) % Rrsp^r attfk (Latex) ft pri% qg 5TTH ft ft | | 3rftq srffT ^#5TTJTff q>T 
gfJgsm t fggqit ft ^pg g^ff Jr fqgrfgg fqrgr stt gw | i 

fq^qrrtg : ^g qjfqggg % 5<?g $;?% gfag gfffg (Morphine) , ftftg fk 

«ft%g 1 1 giffg qg gqgtg gfg snrftg qgg Jr ftgr sn g^r | fk gf fw ggr arggrg^gT 
g?qg qrgar | i ggm q ^gqg grqggq fgrfgff % fg# % fggf — gfffgg — qg fsrr | t 
arsq gm Jr fgq gfr qg gf f?ftg gfJgqg ggr qg srrgqr f gq if fgrgr q>ggr | fk gfg^ 

qm f wqqr (Narcotic) ft qrfcr [3] l 

ftftg Jr gtffg Jr ch 2 qfgg ftgr 1 1 1 954 Jr #*gr afk ftgg f gf 
fkr ft % ftstg g ft to 1 fk g ft gf sqgg g?qg qrggr 1 1 fggrf w Jr grffg ft 
§qgr Jr ftftg ft grgfgw ft gift 1 1 w ktg f anqrg qg tgrfgft f gftg f f?fgfgft 
ft tfqqqr Jr arJfqr qfgqf g qrgf gftg ftfqft qg g#qq afk ggft gffggT qg gsggg 
ffgr i ^ggg grq-#>kg sgrqg f^qt^g (Heroin) q>§grgr f 1 ft%g srrfq g?qg q>g 
fto gg« gg° qg gftqq sror srggr 1 1 

2-2 l-gffg-agfgtfqggtgtg gg§ : ?g gq f g^g gftq f?fgfgs qfggtg ak 
gigfktg | i qfggtg gfgft qg %?ftg gfNqg g*q qg q*tf snrrq g|f ftgr | qg qgqg 
gqgtg fgfqr^gr Jr Wt ft gsg |g qigf (g^f^figq», antispasmodic) Jr grg: ffgi 

grat 1 1 


2.3 gtffkr gg 6 , 7-%#gTftfg gifts : qrfrg ggggr Jr Jr fgg Jtg; ggr 
qkftg g^f ft sgf qg ^gf fggrfgg gg Jr ftf qrqt gfr atrgt i qg f gg f arrgrg 
qg gJt ffffg-gw gtfgqr, 'gfffJrg’, gqJrfqg fqr^ qJt fggJr ^gg ^ t ftg igJt gr 15 ^ 
^ft qg gggrggg yq qrgT gtr | i gf afk ggf g^ftfggf % qtfrg Jr arfgq; gfqgqrg, 
N-Jrfgg gfffJrg, sr g#gg fsgr i i 3-frqf rqgt ^qg ffgrftggr Jf qiffg Jr ft srfgs 
ggTg 1 1 qgfr grgrgg (— ) ggrgggt grstgJrgrg ^gr arfsrs ggift | sftg fffqRgrJr 
qgqg gqgtg ftgr 1 1 gfegiggf (+) gqTgggt qgggtft (antitussive) ft gg? sratg fsJr 

ggn f i 

gtfgff qg ^ggT g^ 6 , 7 -fftgtfg | fggJr ^fggiqfqgs ggg ft gr srfgs g# 
Jr qfgggTfqg 1 1 qgqft fggr^gg fgrgTftggr gfgs ftft 1 1 i° Jr f ?g qtgg ft atfqr 
gftg sftgfggf qg g?%gqi ffgr i ffkTfg l:^rfkftffq%gtg f 53^ 1 1 

2 . 4 . %#gr?^fq'tg # g^gfgg gtfns : f g'tfgq: qrgrg Jr 1933 f 

g^jrffg fqfr g% 1 qfk®k^ ; tqTqgT^ c,,:i aftg ^tt#qTg [5] ?g ^i^gtr % angf t^g gg ^q 
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®To fwr ^ aftrft 


| f^-iPT smt»T 5FPT9T: 1960 5WT 1964 if faRTT traf WWT* % % fa*? fiPW W 1 

*et ‘Mvm’ % wur % iRflwtaT t wfe t^w fwT mr ft 1 
w ^ ^ ^ arfsrv W%4 tfo tp« tr?To *r*M ^ TOf ^ t sr-w # I I 

(i ) 2 — — 3 H—i, 4 iN*r»r^#r, 

(ii) l, 3— WEfr?5t-2H l, 4 

wwwt * 1 % *<* *Mw, w tp swp fewwft * «w * 

WWT if SJfW fit f I 

1 , 4 — 3|wal4 T ^t #T xftftvf % WTWW rraf tW3rfiWR W* ^rNtT’T t *ft 4 

^ *stt xt ft 1 ^ sfww % snjwn: m\f& *pt wfirearm fi#RWT if ^nfWt fin 

ftcTT I I 



I 

(a) R CH 3 ; X Cl 

(b) R CH S CH* CNKt* X Cl 

(c) R -CH,; X- NO* 

TO t ni ^q n fw ryy (ia) vffgr «t tftfrriff *f? *«t if tw «rrwr I, wV»%wr (lb) srfirir 

(Insomnia) ^ OTR if $rfcf> wtCTT ft I W> i T< s ftX?T flTCf * t WfiW STOTsff ft ?R! WWW 

firwTfp 55 ft x%r ftwT 1 wffwsTtttwTw (lc) tijfr wKPrjtf f*wwft iftwfw ft i it, 6 -»npnft'ft 
sgwr snrrROP % w if wr^t'TTW t tt arfiw srwuft | wwr wrsRf t <r?w »i*ttwf % sft 
srref'rcWr f 1 

fsrfsrrar isp ww% wfwfiff wwt fm wp awt w?wYw*rf % *#u «pr asr 

tstw f%4T afrc fwt t mi tfffiwr r t:*#*r wfwmr w«r mt *rt*s i?w w srwrftw m<% ft i 
twr nt wfaff t wf tff wfrr wr Pr i, 3, 4, 5-t$frq?r -2H - I, 4 tafomftWfr % 
v$m artwr 4R w%w fit 1 1 fimt pj wtff t tn te ryfoftw *|wsrf #wwt if 
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spr ^ Tgg; 

3#p PfsPiraT 7T Tpt PtSt SHTT^ ^T aTEtprg fiptTT rT5TT | [6 ’ 7] I 

^ 1971 Sf OTTT fS^t^'t % 1975 Sr sFRTT: %^rTfR^ ^ STSTFriap laftftH pi ^fT^T?- 
^pflfr tftfwf *PT fern 5T5T ft Sf (1979) apt^P PTipP, (spasmolytic), 

*rnizv tTaf sn^T^ctsft 55?mf qg *p?Sm %qr gig 1 1 

2.5 STft^a: q* Sftf»w : fafipcPT Sr srp; ft% ptSt ^wr if anfare^for 

3n=5T % sprat «f>T ?cpr?r f 1 w *pt sr«m tftfipp anfaizTg 1903 Sr ft smTcrTT 

stpIp Sr art tit f 1 arrfir^fe ftfrap prcwr fasTq-ap f ^3 Sr aftT gw 

p> ?ft ptp gSr f 1 atwg Sr tr^r Sr gt arfgqt gifeffe gtPpP f^ffcST Sr srpg ft 
tI 1 1 

srp^ff Sr 5-?«ng gr ftgtSrfegr srfgssn-qg % SraTtftrfam ?rferar 

(Muscle Relaxant Activity) gcqgr ftcTt f l 5 — trfp — 5 — (m - ST^mTtirfP %fpvr) 

srrfir^Pcgr ap?r gtfopf Sr 3?SRpftir f i 1971 Sr farci p sg% Hftftforf p qafrftg 
fffi arif^ffw anw % apref *pt four fagS arraqytgt gfspqgr pt! arrgt 1 1 

2 qgarTfgg ?r^ qg srfgwrg gpftqgqtfgg Sr qrg% gg ntfqqSf gt fSrfqs Sr ffm- 
wtaOT «rs% % qrrc'q «rrtikTf5K^: apfspp gfipp tnf pgroR - ^ ^r Sr sr^ srTP^-fajm 

ftrs ftr I I 

fn#=£TP am % q? qqif q #£T ftcTT | RT arum apt 5TTP f % ?pSr 

fairmr prf % st 3% an#rdsft p <rrir anSr 1 1 p g»f qg p srpr gtfgp ^fgarsT^g f sfr 

mWK (Epilepsy) % n 3W* Sr qrpr appr f l 

s*tt wk P 1 *rrf«nff % g^Spsrgftr WfiTfSmt ttafr^ft-^T^t^f^T qtfqqSr bpt 
fapPT I fW ft Sf (1980) %fti?ft ^ a^ap partftp pp fT?t?ET^T ag^?ft ^T #5Srapn fmT | 
f%pSf srtfrRW, Jrmrsp. arfSrfecr ararStsft ttp pfsptraT pt i srrft f i 

«rprt^rfsr^®[fe g-qr 3 ^ Sr gqgtg ft y^r f ^gSr % 

srp I — ttrirt^sar (Thiopental), mifSmr (Thiamylal), 5tfSr«rar (Transithol), 
(Kemithal), qrft^^H (Thionarcon), fSnCPTPtar (Nirvanol), STWfor 

(Dilantin) ^trrftr I 

3. ST8TW *TRfSt^ ¥TTR^ (Neuroleptics) 

Sr aftafsrtrf fsrafer PpiRiPT (Schizophrenia) % ftfSpff Sr afPT trg q?t 

«ptr *P^ Sf Pfruv ftcfr I I S’ pfSgKap %• fliqtptpp (Hypothalamus) 'PTP TT SHTR ®T5TPt 
| aft Btrar^rn: p wpt pt fgtr^or ytggr f 1 w 5 Epit %• tftfq^F fpip ^fnrcff Sf g1% art 

pqj5t 1 1 



(i «T 0 fWT W 

3.1 : srrftta w ?ft % wPKftsr ftrftwr <raf« ft 3fft«u wit 

inrrfa* ssrrffer^ it «*f«rr (^ffft»wsftf*CTT) * wff *t *nftu fwr tot w,t | « 
^9T, wrr, for, smflWT mfc % trf % wr*ar jft «ot mn* mi Um fiwfft (anxiety 
SUlt e) n -r % ffttr k^t it smftr fiwr wrar ?sr It i i ‘>30 it fftfwi mm, 

foFsft it fftft# ft ' iWct pk w «st s»w «Fft ft «wnn arm aft 1 * 1 > 

1941 it g^rTft jjKf'iff (wotr ft 5 n ? fi»r T 5 ' 4 i*r?ft arfswT ^?" 4 t) o sot ft v V<H>ft’t 'fft 
^ftsrr ftt ^Tdf ft euftftfftjfcf «ffl SfJTW WT ’WT I ft t*T?T ?T*W >*W WCifftf ft tfftlftfT 

% fftrapft % ftVT»ftJT foff Bf.T arstPR ftfW w I fftwft *PT STTW % ft WW PfW mt » 
imftfar ftsirfftsfft 4 ft ^rf fttfti qft 4 t t ftw-fftftw % atftf? ftsnfft'ift *pt otr * 1*0 t ^nW: 1 *>52 
ft fwe«H WT ^fttfftft! =RT %?f<R aft 'map *R^ft ft W® f*r«Tft t '* 

% srtatfftr gftf wnro sr*n«r % f%ft tft tjtflww ^PftwftV ft fttx i?€ aft 

TT<B ftfa I I 



r ^ cw 3 <0C« 3 

ftSRffci 

1956ft mm aftfriw ■wrwir ft m ftftwn fost* 1 *! ( m 
% ^fqjr % fiwft-'pft arftjp tfrfftapft m ftaftfftar mk m *rrft srsrw fw i 

srnwr ft fcrcfor gwft mtmv *trt mi m to ft m, w$m f«rr to pcft 

^ yrr ftt 1 1 fcrcfw %smw w?Ww W-~4ft mi 5 ~HT 

ft WMfm I I ft*R *Rft 4 T m BTTfft | *ffc *ff^ OTft fTWaPW % Wflf WflN 

TffTT | I 

ft HwrpOTT f«l aw 3*pr spw | : t^fft5fftr (»e«:rp«u»»;), Wftwftft 

(Rescinnamino), t^TO'f'PT (Dccascrpyl), fftfttfnf (Sitigost-rp) «fflf*f | 

fmftTOT ftsfostfwf % mnfmi % ik^m ft ff? awr nmft «ift |, 4ft : 

(i) % TO rft fWTSfm 4 *W5 W A ft OCM» *m * 

arT 3 R 3 W 1 1 
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wfiwfasjr *PT trqt 

(ii) aripc — OCH, 10 s*rrq % ^fnr 1 1 ?mq qq ft (tir iqqqfaqr if) ft 
tftfiRf fsqg-Jir sprawl# ftqr | i 

(iij) ^%qt*ftq qprrgqK i:qTfqq sfhc tsrcfqftq it qq? 5t%> qq ftcrr | vx g^T^qq? 
^q % qqiq fsPUT q^cTT | I 

(iv) fqftqq ^-rcfqqr % ?rr ft faqmftvr | i 

3-2 ft»*ft«n*rwt*l sgfq?f ( Phenothiazine Derivatives ) : fgCfirfiaq> got qi% 
fWi«iwtftq aftf^rq^f if qsrir qgqfqq s|?q?r qqfFcqtitqftq (Chlorpromazine) f i srriq if 
tj^rtt aftqftrqf % sFfffsmtq gq «nfsraf*af % m gqqq qqq>r fqqrr srraT «m 1953 
*r$ fqfqvtrr if qqqr qRfaqft wqq? % ¥q if spftq fqqq ^rrqfT f i s*r% ffqq? guff qqr 
fafowta gqqfa % apn«t tqrfqqff qq stnq fqqftstrcftq sg?r?ff q?r aft* gfpr |srr gf ^r% 
aptv g?PT agrorf qq tfsiram q^c gq% aftrotar gff qfr arrq qft qf i w q»f % f si qg*q 
qWre — fsrqqq f^lWT if WTtq f%crr 3TT TfT f — 5ffir%artq (Promethazine), srtifqftq 
(Promazine), ^T#iftq (Dicthazine), jftqffq (Mepazine), ^T^wart sftWtq (Trifluo 
promazine), 5T?9gaft^#q ('Prilluoperazine) anf? f l 

$q *r*ft rftfqqf if *PTT?r gqr qqfq fTqqT frff f qqr gq? atfffxis anffq affirm 

arwq qT#qq ir wn ftcrr f i 

3.3 wffcsf f«f1w ®g?W (Thioxanthene Derivatives) : fq^ir ^5 apff if qtar 

q>T sPRq fqnTT *ptt f% fqiffqrqMftq ^gffrepFi if fqqr^prft qtfqqif qq qqirw fqqq arnr 1 
gfe it qr^ffwpT ®g?w qqpr qif fqqif feqt«nwftq qq qvqrc qqqng ft q^qr f qr 
qqsffsrq qff ftaT f 1 ^ tftfqqif if qrrqqr g<q q# qf 1 1 w q^rc % aritq? gqq qqTir 

qif S fftqsWtftq (Ghlorprothixene), q^q«ftftvT (Flupenthixol), qwtftftq 
(Thiothcxene) l ft if sftq fq f W q^TT % fqqaw qtfqqff qq fq%qq 

fqrqr f 1 

3.4 ®jfaftfqjq>r agqtw : 1959 if qrq%q f y-^ftftsgfefq:^ 3Fq it qrqfisrq srirq? 

a ffe ’ dffOT frr sgqpqt qft qfqqqq q?q qqqrqq^ gff % fvrif srsqqq fspqr i tll] ?q% ftrs 
pr Tv «gfefrft5^ sfcqqff if qrofq qftqqtiTftq frft % swr g^r apr: f arfer^ 
tjqps ft 1 q?t qqftftq gg? sgf^ftvffq sfcqq qfrFqfarq q«rT Mfqq qq?qrqr % fffqff % 
g-q^nrr if aftr ffqqtfqq if qtftq fq^f qi% f 1 f 1 ss q^cqyf 3ffqfqqf f : gqftqtq 

(Azoprone), ^f^T*1qr (Benzperidol), fft^qq, (Helloperidol), q^gfqftq (Flu- 
anisone), qftftfqqrirr^r (Fluoropipamide), qftq^W (Glofluperol), ?qMftq 
(Spiperone), (Trifluperidol) aqfq I 

rrrqifq % arsqqqf it qqT qrqr fqt sgfsftfqqftq ^qsrgqrtqifq^t % qgqiq fqqft^iwtq 
sgmrf ir firaf 1 1 i960 if f gqr qrqqr fqqqr qi^rr sgftftfqiqtq *Nirftrr feqt 



a «rro ws. sttuft 

ssft IwWwtw it fjm^r-^rarr | %fa>a w. ^srdaa gnr ^fra arroam (Hypothermia) art 
TflRtT I I 

gm ffSr if fa dtfaaff ft fawt-rpit aata? afea atfaaY qfr #1 %i |i pil *p 
irtfafft a tatYPwk % f¥tfaf*a *Pt aw |# ®ra*ff spt srfdwfaw foar w A 1 

f<TO$T 3-4 spff A *p$ rt^*P sftftwf <4T TOWt f®CTr WT | I f fff ?T«Wf?fta 8 : 1978 f 

sftT spwaa 5RT TTfT fafiJW srwRW? wVYfMYa (Olnropmmt* AHR) m #»¥m, 

anrfp 5 RT 1979 a irv -fct^fesp i^fe^RH *pt amor Am aiamtet frrr 

1979 it ftafaftaf agarerf a?r amor aft at«> apro m>r* mtows, atffft^tftnB trsf 

SWatf? 1 1 

3 5 Wrfvarta ad *m>Y?frr ogfva : fqftfnFtor ara % f«t *rmw$l •gpni tr arr fwftrwt 
it snrtor star Tfr $ ^ft ^featar^sr, *ffefa*rr$t wrRdMHstw % w *t t f q d*f 
<rfi% fat ard % ft? tftfiw itfNtmw* aft wT*rrrntf a wrrw vx it «ra? g# t %% ajtffr 
ortfarefY far*if % fair farm % Sf B’jar gWt *ft ax sfaar fippff % aafuta *r fwtf ax 
arat mx % |<saara r| wt <ef «r®% fwsrfa it aY i 

W *ni % $q srf?r aaaYat dtfw f : sftffa #«>%fa*Vr, 

afwta, ?g%?r, ssNfar ^arfa at fafawr if dprifftor, aYaanaft aar a5‘ r «fWt fat % 
aara srata $t?r % i 

4 . ifto wto tatto aaaYaw 13d aarwrertat 

it gift sfafart %?lta arfawT ?r?w aft wxf ftra graft 1 1 sraa fwiant *wrwcWt 4t 
wtar ww q^ta aa' ff gf «ft i ara %$ it vi aata aitafeaf m srata fwr aat 

f®raaft fa«r sraR ft fa*r^> %ar art awr | : 

(i) ataYYarat arfp-rata fartoar (Monoamine* oxidaso Inhibitor, MAO) - 
fr?f‘qfta 1 m 1954 ?r qat ag?af>f arfar a^ gf itff afta »|W?t «Y far aaawwft 

aftafwaf % ^a if ^fafaar a, ara^Tadat a# g^taar fat lr vft at% ait i ilsJ «tf ^ a«tt 
^rar far w® afar aaaor ^a atfaaff sht fa firpr~aYaY^*ftaY ^ffwlw * - fit mz itat | 
wt 5T|^ arrai if akaoar if qrmt srr?n % i *rr*r ift irfrawp if qav ^tfYa-aif^f i t%aYa--#t 
atar a? amft 1 1 fas^ a> aaraff if ^tanraraat % if irffaws %Y f««t4afn % tr«w 
if prrt sna if srir gf % sfta ai am araT | fa? aferw if 'ipftaf' 4t awr a«rr atafaat 

<%vrY if afa^s awi?a 1 1 asaT % tf?rna if fa stf^i afkfa | — fsrffaatfarir (ijrromadd) 
f%a% %aa % ir fp aaa # a fitrft 1 1 aw atWtraf | : fa«natpr (Nilamide), 
aTT?ata?rsff*WTfwr (Isocarboxazid), fq^tfar® (Pivazid) 1 
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qqftq1%c?nr sft tT^pr ^ 

(ii) fsNsbta qqq'RTN)' (Tricyclic antidepressants) : $ fq ^qTqq fq qjjEpff 

fm% <mr% at I ^ to qfr I, qr rn t t, ^ 

snrrpRT *R5t f I w SRft % qffw I : Sfaftferffr (Amitriptyline), 
(Imipraminc) qqT tfsprsfer (Iprindole) i 

Wfft' F# ^STFMftjf *pf msjTftqr qff crc?FfV q^cff | 

(iii) (Amphetamines) : q^ ^fqfeq f f% 3 ^ ^ffq qffqr qfo trq<> 
595 # | I if q¥q^ qfef qfqf s^firrqf % #m % f^T SRTC 

Sfm fWTtft | I ??q% %qq % # 9T%, Sgfir, ^ WT51T qScft | <R?3 if ^ft 'tf 

ffcrfr «t ?rT? *r ^ ^ if ^ qff fTqf i ^$nft % ^ gw ^ | : 

Hp-^jffq, qfqyftT (Epludrine) <J«fT Jrfw tff*q£iftq (Methyl amphetamine) | 

5 . f^TWTf? ( Hallucinogens ) 3 TW Hl^Wqiffeqi ( Psychotomimetic Drugs ) 

amftraf 

^ 8iW ^ f * ^ q>> qfirsw (delusion) ^r fRTT | I qqspf WT^T, 

smf^rar, srcrramqT Tr qfsr ffarr 1 1 qrqf q^ qrffqq §1 srmT | afk q>*rt fq^r qqqfirq 1 

f f% **r >TtW % q^sq qq>fqf£RRl *T ?TT sqq^R qR% qqcTT | ?q%q *1* ^fcrffqfrfirqr 

artqfqq? qf qrgcf f 1 

% 3t^ fcrrf if arfq snNta qqq ir Scqqf aft* tft%TTf % qqqff <r f 

^ ^ ** *pt* arr *% afa 

^rr qT^r *% f%"?q *r?t f q^T if «gq prqt, am amt <prr aff <mt i” to trt qq 

^T^fiTSfT TOTqqsrf if TST ^TT %TT | ark jpr cfff % Wqfqqt cRq gqep fipff qT f% f | 

arfwrw: frwqqqq qiffqq S^Tq % | afk 3Tq *q% fqq?f-^ tftftvf qq qf q^qur ^ 
fqqT qqr | | 

51 STOfqq? WfwVtfqirfe^ qlfqq, : ^qjf ^q | : 

(i) fonffim HSTfqT (Cannabis sativa) : fit % tpf qpff qjf qpqfq 

qRcrfq qtqf ^T% qqrq % qjRqqqfq if 5TT?r *t | | q%qf qr> qfq ^ 

f, ^ qr%qf ^ % qfqr STS Star | afk qlif (resin) ^ q T q ^ ^ ^ ^ 

^ *T3^r 5f l^RTTq, WTcqq> qqR-q5Tq, ^W>qr anfq ^ ^TT ^ff | | ^ ^q- 
(”)-9~?fq-^|T^ft%qrfqqtq [(— )-9 -trans-tetrahydrocannabinol THC] | | 

(ii) ^?ftqTf?t>T^T (Erythroxylon coca) : qfqqf % to 

sr^rfwr ir # frtrc ^?R % fin? feqT arm ^fr t I (cocaine) qiH 

AP 2 
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(ii) psptnpta SRXTRXtYt (Tricyclic antidepressants) : Y faiYtnTtraYn XTj[9xff 

fisnrY r^Ysr qxnT’j Yt | <txr; narex nff |, qr eYYr fr nfr ff, srs-rtNY % xpth 

*PxY 1 1 sWY % HTR Ytfifli | : hfnfcfeYtn (Amitriptyline), ffnsnfYxr 
(Imipramine) grsrr ^fsFRteT (Iprindole) | 


$m s^ft % 3RRcrYfYnY qY afterr |nxY tnY nYfYq; srfasp srYtxr Y srrY arrY | 
nm ?mY-<YY qY nmsrfw nff srxnYt q-??Y i 

(iii) (Amphetamines) : tr§ ^YferT | f% 3T^F qYfe Yt° TRo 

tT^fo gffaRF nfsprar gxfi ^1Y | i Y YtfY^ 3;qx arfcr sYRY! % YYfYqY % f^rar spftx 

spur fecraY 1 1 Yarn Y qYYt # nfo, tr narnen sr?cft | nx^ Y xr»ft qY 

amfYn fx«rfY aft 3x5 % nxY Y gnw nfl frdY 1 5?aft % fg; ^ YtfYr f : 

trfrqilYYn, (Ephidrine) cf«fT YfYxr trfYfitYfa (Methyl amphetamine) | 


5 . (Hallucinogens) 3TW 

srtafsrcT 



Psychotomimetic Drugs ) 


srYqfsnff Y Ynn Y ng<sn Yt nfYsm (delusion) Yxt flrr 1 1 xnaY n«Ki^£, 
3HTIRR, 3RTOTX<»raT aPT after ^YrTT | 1 aplY 3XT faR ^Y arRT | arYx spYt fYeJXT amnfYxr I 

^'fY it YtfYYf % xRYfYfYm ®ft gr eYnfTX ?pxY anrar 1 f arfarY ^YtnrfYYfeqp 

sftcrftprf Y V ^ I I 


Ynrx % srYq? YnY Jr arfY srTYYn sptxt Y nctfanr arYx cYtfrxf % ararerff tx fsff % 
f%fw?r nmY *pt Yarn qrxY Yt sr«rr xft | fYnY n?nn an n?f $xt nxf Y snnR an n% arYx 
Ynr nTflxr aY fa “fn n?f | ar|i Y igar pnY, anra aprnt gff 3 trY i’’ xt¥ arg- 
qiT^fxrtr TRtRsff Y tr xrm iw | arYx YfY Y Tmnrfa^ 5 tr ^artp fapY an ^ 1 1 
srfww: farwrraRSF srifrfY^ % | srYx sr ?gY fgxrY-^rY trYfY^Y qn YT asx 

f?nn tmr 1 1 


5.1 StT^frTO 



trlfw : ^Y 3piT I : 


(i) fcsnfsw HSTfR (Cannabis sativa) : qYY % aFrf *TT*ff Tf STrYl^T TTT Y 

»nxYt?r YYrY stwr Y qsTxtr sr^rtxr Y ttY x| 1 1 ?■ ?r Y? qY g;Yt qYYYf Yt xrk q>§Y 
ttYV qfYY) tr«f <§5rY Y trfarr sne gYcrr | afix Y1Y (resin) Y =^xg aflx fYt^r i Y^r 
% TT^str Y f^TRxr, xTRSTTRap tRrx-RfR, xxfsrqr srrfar Y#r an gqtdY 1 1 ?nY ^tr nYfY^ 

( — J-P-^-Y^fT^fY^lf^flxr [( — j-9 -trans-tetrahydrocannabinol /\® THC] | I 

(ii) qxYjft artsYk ^T (Erythroxylon coca) : nfeYf Y ^Ytn 

a#fx»l5T Y W|xY ^Y 5FTST3TXRT ^SlY % fapr fw arTctT X|T | 1 fnY (cocaine) arm 

AP 2 



lo 


Tiro fPOOT WST #tsft 


gw 1 1 qf$r vtfcr vr suffer wi^r *S*nnrr* % ** * W*™ * ^ C,T nT qTWr ** 
jftfw stfw i$r 1 1 

( iih tTf * ivmvvs <WT rrrro *to (Ergot »lknloids ami E. S. t>.) t‘)4.t 

* V fU Jto , r;™ * <*«. * * *» «w f* « ^ * ‘f^; 

to. «. **»» (wifw# ★w L '* ,|,lt i ” ll > 1 """ 1 ' 1 1 " *!'* 

w (20 25 ,.«) « « *w «**» «« * * £“££* 

Z IZ IZ to, * . « m * * «* *« * ■*" ^ ^ 

ftrfefH ft *T®TT «TT I 



(iv s ^ fwwrww sftrfwrt : ^ t fPRW «* ft ** % 4 

—taU T?f*w ^ *frr f %&* vntf «ft« *fto. ^ ^ *fci > *w** 

/Mescaline') m %*WT t fWT W, mfWtWffVr (Exitooybm) %fWf.t % ff ^ 

bewsylate), t^WF (Atropine), gTOPfar (llyosino) *wf* I % tftfW ftWW fwfe 
wt srh: wrctfJ *r«pr flfiro **ns *re?r 1 1 


mMtm m m *w q* St ^ I . «A« fcnrPr*? % arw *rw*c it »tRwf 4 
ftwfsrfCT tnf wftfwn: % -prttrfr It if «t#t ft erv *ftfw fft l* ft « *m **w **« 

ftp “*P# 3PFC W WT t#t" I 


fcpn-ftm 

twrw «wwr«nfl*$ flm%5**w 

an«rf**r ffon i w*m wr^ * ****** it^wftnwwf. 
Wo (fwft) rarft m (sfcfeft) »fl wtftwr, % Wwr tff^w f*wt 15w% ^ ^ 
smrrft f i 
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% f^rtr qrgfT 

iftra fawn, sscrter^ stra 

[ STTH — 18 , 1980 ] 

BKm 

sr?p sm m srfw irn ft f ?p§r> srt <rfwfw q*r w>i wfira ^rcl 

^i% SiTTffKr H-' ts'Pt % fsR ^ srir ?«TTqrTT 1 1 

Abstract 

An expansion formula for multivariable H-function in terms of Bessel polynomials. 

By Awadhesh K. Singh, Applied Mathematics Section, Institute of Technology, 
Banaras Hindu University, Varanasi. 

In the present paper, we aim at establishing an expansion formula for the 
generalized H-function of several complex variables recently defined and studied by 
the author (with Y. N. Prasad) W. The result obtained is of most general character 
and includes, as its particular cases, various expansion formulae for other special 
functions e. g. H-functions of Srivastava and Panda V>\ Mittal and Gupta t»]. Fox C« 
etc. as well as for many other functions occurring in physical sciences. 

1. srsmsFTT 

%w t4] ^ aifpn: <ffr firrr sntrnc qftsnfarr 1 1 


H[x t , .... x r ]=H 


[ p,q:n:iP'>Q t ); 


;(Mir),N(r)) 
; [P(O,0(Oj 


(i) 


{( a p> (% : 


(i) 


{(bq, (fi a )i«x,-.«»r)} 


AF 3 
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ar«rtsr %° fa? 


, t r> in 

{(c'p,, y P ,)Y- {{c,,wh y P m)} 

,; } (j, <f> <n 

((/*; u H x lt »)} : #y.»; 


*1, .... Xf 




:/ J . f ... f Mu) ••• .Vr) V, ... X f ' </.v, ... </.V 

... %/{ 1) n.l) 


M<0 <t> (I) ,V<J #> . <f> <<* . 

n r(dj »/ .V|) it n i c, i y/ .?,) 

M * j* 4 | i « 

*,(*>- • 1 1 '• 

f 1 <0 (j) (,) ' if) <0 

it r ( l 4' ; ;>,■ .v,i ii F(cj yj Si) 


( 1 . 2 ) 




rt f (f) 

tl /’(l — «/ 1 -- «; .V,- ) 

j~i ' hi • 


I,m J'< 'Vi . f .“■«.) S r«,.ic/i ,, » 

y l jw| l l i" 4 ' ,1""'* * 1 


1 _tit JM 


(1.3) 


ir^f aw ®rft ?ft wwr a* 1 * , /i* 11 , y*’ 1 , A^twrwa anaftw *fvrrtf $? wf*? 
aj, bj, cf, d { !\ lj srftw wrw aft* it" 



! i qfe Ay'’.y ( % if f»ia*iw *i w ftr*? star t» 
i irff a 1 / 1 ^ % if »t apnw* fog star 1 1 


i 1 /«, / 1 r. 

st^t srafiw feta anar ^ i %wf> l#1 a srwaf % star srfawff aw 4»$/t L,\i 1, ...» r) 

•fr sryfa ^ arwsr a sr*wr fawn: It fort 1 1 *rft i*r *rrf ft* 


V; 


u lii 


j-i 


Ji) 


,(i> 


^ g 1 *' j >’ 

j-M<i JtX J 


„l|) 


ii) 

»0 


**■ (,) 


f. ( ll 

- 2 y . 

j"~n Ii>+1 


t .y* 

j~*t j j»nn J 



2r-7i5PT % %r srarc ^ 


15 


i £ ('> 

- 27 0. - 27 A . >0 (1.4) 

i“2 7 j-i J 

eft sff-^T swttw (i.i) t(of arfasret fNrr fc affr h-tsr *t 

|argx,|<^ Vi (/=1 r). (1.5) 

srn far 5 n% %^cf if Tfwfar 1 1 ft, ( 0 , ..., o) % srfefar if 

H[ Xl , .... x r ]—0 (K|«1 ... \x r \ ar ) (*, ..., Xr) % %r 

3Tff 

. r <i> (z)1 

a,- ---min Re^dj / 8,. J, 7=1, ..., M‘*\ i=l r, (1.6) 


?r«TT n =0 % f%Tr 


% srf?T% 5 T if 


..., *]=0 (\x t \h ... |*|*) 7ifffa (*, ..., x r ) (oo, ..., oo) 


(i) (i) 

0;=max Re[(c. -1 )/y. ],J = 1, ..., JV (i >, »=1, .... r. 


(1.7) 


(1.1) % 5T7T, SR n=0, /PfieR ^ft *//-7wPT % if affar «P^t I 


fe^Mt l : (i.i) srrer Tfwfw s?a% cr«n 't^t [,] stct qfanfar 

faWft*m ^ ft if | wffc qfamfar ft% *n% trtpw % §7 
(denominator) if ftrfsRT 7RT W % 4 «tt 

r(7 -|- 5s 1 5s a 4~... “f. — 10^^; 

qfa arnt f 1 thw |V w^t f?rfw ^naff % ft if ttpRt 1153 , faw et«n s# 33 , *rfa [43 , 
7?mr Cl3 gro Tfanfar em 3 t^t qi?rqf C2] tft TRifae fl <sn% 1 1 


2- srfTT ?pr stth % fair ftr faerfafaer tptrr 4ft 

sggfeT TT^if | 

f e~* x P_1 r t (l, a; x) *H[z x x\ ... , z r xPr] dx 
J 0 


"p+%,q+i :jk: 


(1 +v—Pl Pi,-,P r )> 

{(Pi, (fi')i-t r)}. 
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ararm %<» 


(2 v~p -a\ Pi Pr), 1 ,, . 

Z%^ »•»« Tr V*** 1 I 

2 P -■#? /H» ^V)» *** 

srsi?? fip 

/?<?[p -1" I’ P;« f ]>0; p;>0, |arg r ( |<ln-f r , (/ 1. r) 

i ’X 

^ a, t^r K; 5FT9T: (1.6) OTT (1.4) SRT SPOT f afft K, (1, fll x) *8*** ft i Wf 

?wr 3 n% ^ % ^^r^Tcr ?>rr f% srwr srrw % ^t| (l.n *r fv? 

y? 1 > 

fecqnft 2 : *ROT«r(2.1)#OTtftr 5 TCTT*// q!*PT % f*TP SWOT* fa*W TO, 
?r*rr¥vFff % wnr Tfcerfera - ct*tt srn t ?rf^Fr ptw «et %%w wgw wrlr ssra *Ptw*r # 
^wr %■ ^$®rif«OT tt anmfw ft 1 

3. SOTK $3C 4^ wfer ^T?TT I I ; 


«TTO f«P 


x* *fl r [z I X 1, .... Z r xPt]-<u i «1A) 


^.o,a:o:(Af'.jV');tM' f >,w (,)1 
P+V+ 1 «'];C/‘ (> *.P <n l 


( m n\ P, Pc), ... 


0 mf P(2 « m) 

( (/» 1 </ ■ P * -• 1 ! Pj , . . , P, ) 


L ( ,T * Pi* •••* Pc)» 
1 

■" *J- 


jRe[er — a -|-2 -t- £ Pi«i)> 0: |arg z,-| <!«>',■ t p,->0 




«; OTT Pi | 

3«ra% 


(3,«> 


*rPTT ftr 


x* *H[Si xPi, 


z r x>"\ 1 A m Y m (l, a, x), 

M-X 


(3,2) 


^ ^ m (m=»0, 1, 2 , ...) «r<re % f¥f srnr 1 1 ^rr ^ % far* (3.2) % *fWf w*! 
tf e~ x x x ~ a Y (1, a, x) 3«TT TOT ft afrt fan: 0 ?T oo tfforrsff % * •?> sfa 
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qpq %• iTip mjx qq 

| i apg if =rm to *r 'rfTWTJT (2.1) % <jqf%qK cwt q-sr ifqqq ^|q?f % mfi«PsqT 
S' 1 ! ^ SWf 1 ! TTTf ^ Wtf^cT q55f 5TT c cI ftm | I 


4 . fafwSSTTq 

(i) i?=o, t*; fq (3.2) ir qrqrsaq q«rr q^rm ito sreq qgqq #-q>qq % 

f^ITT 5TCTR ^ srrqr qrr qqqt | i 


(ii) qfe gq p=o==^=i?, # cfr (l.i) skt srefqer qgsn; #-qqq qrw & r H-w^i 
% SqqiRq t ^ qrqr | sffq qq % q gqqqrq % fqtr qTqqr Jr srarc gq stt'cT ferr sit 
qqrqt 1 1 


(iii) (3.1) Jr fqfqq srr^sff % 


Ho’ I ^ 


’* l 


(0, 1) 


% qqr qf^timr 

-1 sqf-szff z-*0, 


% qirrrtqq Jr fir 


M'X' 

X<T Hp, Q, 


z 1 xP i 


{( c 'p'» y'p')} J 

«d' Q ; S'qO} i 


Ym( 1 > a > *) 


» 4 «i! r(2—a—m) 


(a + m-cr- 1; Pl ), (— a— m; P x ), {c' P >, yV)} 

{(d' Q t, S' Q <)}> ) — a ’> Pi) 

( 4>1 ) 

qtRT gtqr | qqq fc Re[a-a+ 2-t-min (4j'/S/)]>0,j=l, ..., g'; fsrq% aft* 3TF! Ww)- 
qrTOT % Pl =i snq qrq fqqcrr | [2] i 

(iv) gqT tifq qgqqf if gq qrgsrc % G-qrqq qr srqn: qq qq& 1 1 

fafq 


tf; 


M',N '+ 2 


P'+2,Q'+1 


1. qnqq, qt°, 5t$° s»ir° qq» qtqT°, i96i, 98, 39J-429. 

2. qqrf, lio trqo qqr q^ir^T, 3tTT° %o. The H-function with applications in Statis- 
tics and other disciplines. fq% fqT'T fqfq%q f?wr!> 1978 
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SR 5T3RT 

c\ 

fsrrc 

f<J5TTH S^JT^irffen %?5 

mms f|'K fegfesrmu, mTTvtfft 
[mu— 17, 1981 ] 

HTTfe 

m^ufe-ftmsr *«ram (s^feu wfi ^ % smm % 

3 n^r ? r |g umvr fencer fen nnr | 1 srfe % Tfermump snfemr % fen urn 

a^nr E fr feu^fe) n fern fEtfem ntnnr rmu % fenm sratuvr fefe %■ am mt 

gU mmsT % nfer ft nffenf q + fan «t> rj'fet feruffer fern mtr 1 ^fer^n tispuvr fefe % 
falser atsff 3 tnpffer nfenf mmfe % sTfercu nnft mfe uufe rfjfe n ^ fenr q)m 
T%trf wm sniffer «ff 1 trmfer afenf fen m=rr nnrmr s=r^-sm nr fefw srfensmr 
aafen ^fer f 1 ntann anra art ?anff % tr^feu afenf if nf safe 33% f n sferru an 
50 afenn <pp anft nnt 1 anrfen nfeaf an few wan nan nan fearnrn nnffer ^t 
marr *ft urnm % nn nrnt nnt 1 nffeff art nnf an feuffer a?nfe a?t fnrnr mar nnr 3u% 
anfef a?t nfen if nmana? n^n^a arm w 1 

Abstract 

Effects of coal-dust pollution on Butea monosperma. By Akhilesh Kumar 
Singh, Centre of Advanced Study in Botany, Banaras Hindu University, Varanasi. 

An attempt was made to quantify the effects of coal-dust pollution on Butea 
monosperma. For this purpose, the leaves of the test plants growing around a coal- 
handling plant at Jhingurda coal-mine near Singrauli, M. P. (India) were collected 
and analysed for quantification of damage. It was observed that leaves collected 
from the plants just near the coal-handling-plant were serverly da maged, while those 
from distant locations were less affected. The affected leaves also displayed specific 
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ar%ft f qrq fqf 

tip and marginal burning, which extended up to 50% of leaf area at most affected 
site. They also contained less amount of chlorophyll and had lower specific leaf 
weight than unaffected one. Thus a direct correlation was observed between the 
amount of coal-dust deposited on the leaf surface and its effects. 

Jftfftrq ft ftar q ftqqr sirmr w q qqftr Jr aft qmr ftrq m i 3sft qqq 
% qqqiq 3 ft Jr, m % qftfJrn % ftiq Jr qqTq ft q| q$ 33: qftfaqr srarfV 
aft-fq^q % t?q if qrft amn 1 1 srrqq ftr fqqqqftq ft if, arft qqqT's-fftj;?!; qrr qqireq 
srr^wq^T Jr q§q qrq | aft qft q?ft % qqftq ft srfarfftrf arftr ft ftqrq ararem 
if 3|cT qftft Rfft ft qft t, tftftqr ftrq % ¥q if ftqqT 3T%ftq qqrq | I ftf 
afftfeft Jr qqrq fsrsTm qrq fftjcj; ftrft qqr qqftq if arft qrqr 35 ft qq qftfqqr sqm 
ftq 1 1 

arqqf arpqfq qqftfwr % qrq^q, ftqqr q^m ft qwftq qqw ft qqqq qrqqT 
1 1 qrqq Jr anq^q ftqrq wft , wf, qfqq^q q«rr after: ftq % qq if amft arft qq 
^ ft ftrqrr^q qraT qq q?qiqq ftqT | 1 apq fftq stfqft ft ftfq ftftr ft fq srrr qterf 
qq 3T% qft qft srarft qq ft arft qq: qsqqq qft ft qqq 1 1 qrq [l) skt fqft ft 

trqr qTsrfqq qsqqq if amr ef^T ftf % ftf qq fft ftftqq qqTcff % q%cl frft f I 

arsqqq rrqt ftq?TT-tft if fq^Tf 33T | aft fttft ft ^ SKT qq iffq ft qiftft 
qqqqfftf qq sftr srft aft q*rrqf ft q^rrcr (sftftr ftftqqft) ft qftrft % fqftw % arrqrq 
qq arTftft fftrr qqr | 1 pr% fft q%qf qq q?q?r aft % qr^r qrarft, qq% tjsqr qrq mi 
qqif ftqrqpT qvf^fqcr ft qrar qq arr^qq mi ttf qfq'mft qrr qfqrft qq fqftfft ^ ft 
w % srm qr^FqR qqifqq fftrr mi | < 

snftnftft 

areqqq aft : qrqq % ftqqr qcqrqq qrqftq if ftqqlft ftqqT aft ; ft fqftcq 
| I q| qsqftq % ftft fft if qqqq 23° 50' qftr q«n 82° 35' 3ftq qq *ppr ft qa^ Jr 
qqqq 320 qft ft ftif qq fta | 1 aft ft qrffqqr qq?qfq fcqr qqqrft qq | ft 
afftffqqr qfqfqfqft Jr qrftq qq Jr qqrfqq |TT | I sqq cpf qTqiR qar qqftft I — qtsrqq 
?feFT, qfftftqT ftftqftT, ftqqrfqqf qft, qT^ftftqq qrqftTHT, fttT^Tfqq ftftq, 
a^fftt ftftqqft ^Tf? I 

qrqql qqr jftffti : ftqqr qarqq qqq Jr qfqqqTfftpr faw if t^qr qqqftqr ftft 
%T qq ftq % sfiqq: 0.03, 0.5, 1.0, 1.5, 2.0 q*rr 2.5 fqrfto ft f^qqf qq fjqq Sj: fq*| 
q^Jr tfqq qrqj % fftr =^r qJ' 1 srftqr fq?g qq ?rq?rq qqrq arrg % qft qffft % sjqft % 

ftq, q^q crqt arq^qqf q qq-qq qftqf % q^q qqrq ftq ftr 1 
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srfq ?mrf £mtiq if fqsffqq fq mf ^ r srTmqq mq wmsq mt qfaqf <rc q;mq 
“PT qR 5TRT 3R% PpiTT qm I <T>q £q<qq Jf fft m?ff srfq mT aTTmqq ^ qqT STfmrm 
mqf mf %mfqq srmqqq r ^mfrnq mr% fmm qqT i mffftq mf mm mq mmf % fmi 
mqm mf 80% t^tffsk t fqGmfmr fmm qqr srfq qrqmfqm 20 srmmfqa^ mqqfqfqr mt 
q|rqm % 645 gm 663 qqo trqo qqqtsq qq fqmm m srmTsrfq qq<q mq mq fmrr qm 1 
mg msqfmf % Jfmf^ 3qr %fqm % mt qfTqm % qqm mr mtsmr mmfgg mq qf 
qqf 1 mt fq° mo q^^fer qfq mo qffmr qqfqn: % mr if sqmr fern qqr 1 1 fqfw 
qafqrc mr mmqq mmm if rprrqt qqf mq ^msm msft qfqqf mr *tr mg mq% fmqT qqr 1 
mg mmf mt f»?o ?no srfcr iroqfo 2 % qq if mras fmm qqT 1 1 

qfT’BTm rT«TT fq^RT 

srgqq ^ftcr ir qqmr 3 o gfR mf gft ir ^mq m qqf qfrrm rnfm-r mf fq ir wfK 
qq % sn^Tfe qf sfR rnr <r Jfrfg % fmrq srmn: % fmf mq q^ 1 srfg % fmf 
% ^ gsgf mm: qftrq'f % gfq mrr fmqrcf ft strut ft% | srfr mgsr; R? gm 

3 TT' 4 TK mf sftT aTWT ftff f I qf^ 5 TTW mf tm ?q?q RT STffTTRTT 3 TTTR mf t^F gR ¥ TW 
qq ?T mqq mqgf | (fmr 1 ) 1 

sTppfr % *w | fq? qfqq mq q |fT qsq % mq-qrq qfmqf qT fqtfqcr f?r # 
mm q?cfr mcff | 1 mq % fmg q^ qfq ^qqm qq mrf qr fq^fmr fq 4t 

qrm 26.5 fqmmq srfq inffo qrqt qqf, wqfqr 2.5 fmffo ^ ?ff qq mq 

^1 1 

fqfifpsff qqmt qfqq # fq §rt qfqfq qq ?r smrfqq f m 1 1 qfq t 2.5 f^qfo 

qV gqt *f ^qrq #qf fmc%r qfqqf % fmi wm sftqq qm 20.6 fqoqio/ ^Tfto^ 
qim qqr 1 fq # qsqf ff qrm % mq-qrq qg qrq qq frm qm 1 1 qfq % fqqqR fq?g 
fr'qqrfqq qfqqf 1 1.3 fq°Trr°/ ffqto2 qq ?gqqq qrq qqfqq qnqf 1 1 

qq^fqq qf qfqqr qf fqfqe qnfqR % qqrq qq% q?fqq qqqf 1 1 2.5 fqqf° qf 
qfr q Trqfmr fqqffq qfqqf % fq^ fq^r qTmr qrq 2.85 fq°mo/mo qffmr q®fmr 
qrqr qm 1 f q # q?qf |f qmr % qrq qf qrq amw: qrq ^tqr qrqr | qfq qfq % fqqqqq 
qqffqqr qqfqq fq^ ^ qqrfqq qfqqr 1.48fqqro/qro qtfqq q<qqR m ifqqq mq srcfmr 
^qqt 1 1 

qfqq srfq fq qf qTm % qrq qrqr qfqiqm srqfmr qqqf 1 1 fq^ffq qq ?r 
Trqrfmr qfqqf qfq m mrf fq?| qff qrm qm qqfqr qfq % fqqr^?q qqffqq qgfmr 
fmg % r?;qq ^f qqf qf^qf % qqrTqqiqqf #q'rrq if 49.8% qm ^f affqq mqf mraf 

qqf | 1 

AP 4 
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3T%%?r f*rrc 


4 

>4 

f^r 1 : C RTT5T ^ ST% 7fcT <Ttfr 

cptir# # ^5T 5TTT W T5T qfoRT ST% % TSftrrpr 5RT WT5T fer 5(T% tprfa % 

*r 3T^r h*iwt srefsra f i jt^Pt qjfa# t srf^r sr^ ^Tfaqnxq? 

fr«rr T?T«f fesreH ffrgr | (*fpamf 3] ) <wrfq- m ?pp *w ^ ft ?r^r I ^ 

q^r4 tW 5fft f=Rr shkh: ?r«nf%cr ^ 1 1 

HTT»»fy i 

q<?rm (s^feirr TfrTTWTTf) €\ qfrrifr tt ixm f?r q?r sr*rre 


^T tr^rw 
?«T5T 

srta ?r 

(PfWto) 

f5T STIX 

(fir?rr°/ 

m° 2 ) 

fafw cpjfarc 
(fJTOTo/ 
^Ttflo 2 ) 

^rtsciT 
(fir’trTo/^To 
sftfw x^fttx) 

q-ftrsr 

srftrcra 

*r-i 

0.03 

26.5 

11.30 

1.48 

49.8 

*r-2 

0.50 

23.4 

12.00 

1.50 

48.5 

ST-3 

1.00 

16-2 

15.2 

1.84 

57.4 

^r-4 

1’50 

7.3 0 

17.9 

2.32 

25.6 

sr-5 

2.00 

2.00 

20.00 

2.84 

2.9 

*r-6 

2.50 

0-00 

20.6 

2.85 

0.00 



23 


%t7% %t f*r 77 7717 

c r%7f %t fq^fqcr %t*r# 7?t 77 strict wi %t sRSTtfatr tr #gt f 

(^ [1] ) f%*rJr 77 775 % 7T7 ir qfe 77T?r ft srTcft f, #f7?7 qfw 7 % WT^rffqr ¥7 Jr 
5TT7 fft 7T# 77757 7?t 7T7T 77 ft 7T7T f I ^7% 777*7 75777 7T 7%f7 ST7T7 7?7T f I 
7t77 7?t f7 5RT 77T5T 3*T77 «T7 % 7R7 7%7t % 77T5T7577t #7 77T T^fTfor 7t 7T7T 
^T ft% 7T7t 77t 7t 77T5T75777 77 7%f7 77 Jr 5t7Tf%7 TRtft f I ?7% 777: fffw 
T^TTC 77 7T7 7*7 ft WT f I 

frfRHTT'sTT^r 

7*77 3T7% 57 fto 7T7^7 fasr, ^o <Jo 3R7S7, 777T^T f7577 f%7T7, 77?ft f757- 
f7?jm7 777 377*7 77 o ft?57T7 77^7, 777 7777 *7777?^ 7frf7775T7, Tm^Rft, 77 77% 
7tt7Tf7 777 fTTTt % f%TT ^7 ?T 3777lft f I 

Ttttt 


1 . 7T7, Tto tTq-o ‘ 7 tJftf% 7 e- 3777 ; 7 777*7 ^77^5177 77t7 7 T 3 IT 7777’ I 7*77777 *3^7 o 770 
fT^r sfhc: 75?$o £to %rt, tT%if7*7 77, STTfo t^To fto; *^7T7?, 1971, ^ 
273-276 

2. Jt7#5t7, t^To 77T %f%77, **7®, 77o TR'h 377: 7177*1, 1963, 41, 1053-62- 

3. jfTTPT, *To 3 TT 7 o , Atmospheric Pollution: Its Origin and Prevention. 77777 77 
f%fa%S, 5T?77 1952- 
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% spfcm 3PT % f^Ttr ^ 

nf^lcT fa*n*T, 3to cfto ftTJ ^3t, 3Tf 

ri^o fg%^ 

nfara fsppmr, 3TH<rf f qz sratf 

[ 5TTH — 1982 ] 

srcm 

5R§?r sm srfref % ststt^ ^ff % faq qsp sfit *rnfhn®r stcpt 

I I 

Abstract 

A note on some generating functions for certain class of polynomials. By 

R. C. Chendel, Department of Mathematics, D. V. Postgraduate College, Orai and 
B. N. Dwivedi, Department of Mathematics, Atarra Postgraduate College, Atarra 
(U. P.). 

The purpose of this paper is to provide another generalization of three 
general classes of polynomials in the form 

(c-mxt+yt^P G [^__ m ^ yt ,ny =?_/ n ( m > x > * r > c >*" 

where m, s are positive intege rs, other parameters are unrestricted in general 
and G(z ) is given by Chandel’ s polynomial^. 
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3TRo 41° q?t*T cT«TT 4t° 


1. fqerq- sr%si 

srTtffrcr fpsz argTtf % ^ ^t, fat 

(C~mxt+yt' n )P= 2 P n (m, x, y, p, C)t n , (1.1) 

n : *0 

5RT TfRTTf*RT TRt | 5T5|f m SRTc’TT’ 5 0 T? 3 P' | cFTT ^TT^TP’T *FT ^ SreftfiTcT f, 

T]^[ 2 ] ?f 3fq% 3TSSRTR T>T ft«FT aFTT’TT l fT?T ft t TST 1 - 3 - 1 t 3PT! cFF ’Tit 3T?T “F^ f-T^Tlff 
^ «ft t^Tsft, cFTT WFlT: ^g'Tfetf % Tf^R % ’Tit ^ f TRT % 

3f?T 4 

\s (x, r, s)ln- 0, 1, 2, ... I 
' n J 

tt Trartsr fw 4t 

( l - ty cf n ~4y = 2 s ° (*< r > s ) 0- 2 > 

Ul—ty n .Q n 

SRT 'JrfTcT I STff C irrsf^Tl ST^r |» r sfitf '41 SRToTTt TT ^OTTc’TT; 'J'Tfat I W*TT .v -- 1 , 2, 
3 m ... I f?Rt aftR ^t^T?tR [4] t OTtffKT ftTRJ ar§Tf?4f % =Ff TT ftfR ftpETT | «ft 
5F1TT <H5FT 


«» (m) fn 

2y (*) - 7 -=G(mxt-t m ), 

n«0 n n \ 

jTRT Tpc^rfer ftcTT I 

G(z)= 2 c n z n , C 0 J±0, 

n - o 


(1.3) 


(1.4) 


cFTT m iTTSf^F SR yjrfTT | I 

4ttf ^TRRTREr Ernf % fffTtf *4)41 (1.1), (1.2) cT«TT (l.3) 5RT q^fR^TTf^RT |, 

t «r§q4f % ttsf snrrpq t>t srtsr frirr | fa% *fff qr^nr 

(c-m»+ynt a [ ( C _^j ; , .). }-//>■ *. y, r, s. c ) <■ (1.5) 

5RT qfwfaa' f%qT | 3TfT m, s SFTTRTT f, 3RT STT^T aRflftrcT | 4fa: G(z) Tit (1.4) 

srt gft^r fw ’fit 1 1 
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sr?§cr sr'ra - (l.l), ( 1 . 2 ) cwt (1.3) (1.4) ^ sr?*rr f?r?r ar^ ^nff- 

7 ^ sr^FT *R?T 1 farg-^T ^7 


(C— mxt+yt m )p G 


r r y t s 


L |(C — mxt^-yt™)’ 


= 2 S P (m, x, y, r, s , C) t n , (1.6) 

n = 0 n 


fr m, s SPTWF 'JW TT^qrrf | t sr?7 srr^T a^ftfaijr I sfk G(z) 47 ( 1 . 4 ) £TTT 7?f%cT 
f^tT srrar 1 1 

r=0 7T j>=0 ffr 7T (1.6) (l.l) t *nTT?ta ftcT! - | %\x x=0 p=-c, C=m= 1 

% fartr (1.6) cwt (1.2) skfr ft snag- 

s' 1 (x, r, s)=(-xr- r )'‘i^-i) s~\ 1, 0, (-l)si(s-i) r m-i) x im-s) i r> s n 7) 

n n 

5rt if ft^r 1 1 

p=s=c= 0. y= — r=l, % faq ( 1 . 6 ) 


m 

y (x)=nS„(m,x, 1,-1, 0,0). 

n 

%5TCT (1.2) % I l 


( 1 . 8 ) 


P 

S (m, x , y, r, s, C) 

n 

% fkq smr sure t s n p fcraft 1 

2 . {//«=oj, 2, ...} gp? 

(1.6)^ srcwr 7T 

h Inis} 

s = 2 Cj J' 1 r n P n _ si (m, X, j, p-ri, C), (2.1) 

7? 2=1 

S^ +? = 2 sf. x . P 2 - (m, x, y, q, C), (2.2) 

n t-o 

5 V" + ^ = 27 S Pl n Pij (m, x, y, pj, C), (2.3) 

« ili~"+ik~n x‘i j —2 
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3tro cf«iT aft® 


p ' +1 p P c*P 

s —C S - mx S +jS 

ii h w—x ti—in 


— LsC S P +(s~rm)yS fi Um(r-s)x|- S 
dXl n *~m 1 w- 1 


4-m [sp—r (n — l)j S =0 (n^m) 


n - 1 


,^ c S P n +(r- S )mxS P n jHr-rm)y* d Ty 


(2.4) 


(2.5) 


h p P 

—nC S -mx (n-\) S n _+y[n -m \-sp] 


+ mpxS P myp S p , (n<m) (2.6) 

n-m-i n~ v n 


sc 3 -s f +i( mx<I - r) 

i-0 l 


OX n+m 


sC 


?) P 

[ y(s-rm)' S \tn{sp~r 

OX n i 




(n\m—i 1)}>S . =0 

v n\m ! - 1 


- 7?[— [ c ( »- i > *L ■' l)S - 

P f P P ) 

+y(n~i—m+ps) S . \ pm\xS . —yS J 

11 n-i-m v. ri-i-nt" i n~i tm) 


3. qgfr ffafi fafw <TJTT 
(1.4) t c _(-^ n 

Cn — w~ 


wr t n: 


(2.7) 


+/ irm-s) \ y S P n _. m (2.8) 


(C—mxt+yt m )p exp ^ 


r r yt s 


(C—mxt+yt m ) r 


= 27 E n (m, x, y, r, s, C) t n , 
»« 0 


(3.1) 





fast ft fa^rifas m fit | 


„P. „ [n/^] C— IV' 

E n( m ’ x > y> r = s, C)= 2 Lf rnyi p n _ si (m, x, y, p-ri , C), 
2«*0 


% £~P Cm~' r E Cs +*™y E lZ-s> 

h E n^ + mp E t+ m yr r+1 E tZ=° 


(n+i) E P n+1 +mpx E p n +r r sy £„J +1 +mr r ^xy E p ~_ 


pf-i 

" m y[P E n-m- 


+ y r r + 1 £„ 


^ TftsTS fast (3.1) gRT 'Tfwfts 

p 

E „( rn > X, y, r, s, C) 

ft ftsfa sgsrs *Pt ftft qras sg^sr fasT st 
4. 3RS ?JfTT 


(1.4) tf c n=~r L TSt TT 


( C—mxt+yt rn )P 1- 


rryts 

( C-mxt+ytm) r 


9 = 2 F n P ’ q \m, x, y, r, s, C) t n , (4.1) 

n = 0 


fast ft ft*srfas srre fit | : 


[pi q) Vi Is] (ci\- . . 

F n = Z ~t P-y l r n P„-„- (m, x, y, p-ri, C), 


lpl,+p 2 > qi+qtf (pi, qi) (p 2 > qti 
* n ==F n-k F k > 


r ppi+--+pk> qi+"'+qk) 


-- 2 n F pi j’ 9i J , 

i+---+i=n j = l J 


AP 5 
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3TRo =EP^5r cT^TT sfto 


SP, ?+i> E»'d (1 )k rTk y k p t’~ rk > q) 

n “*fo kl K ~ sk ’ 


(4.5) 


</>> ?+D 

t n 


2 r ri y* 
k**o 


<k~ r k, g) 
F n-sk 


(4.6) 


d_ 

dX 


Jp> «> 


= —mp 


fIi-i’ q) + m qr r+1 y 


Jp-r-h }W 
Fji-s-i 


(4.7) 


L y <p>?) 

ay » 


=F 


(/>-», ?) 
n-m 


+qr 1+l y 


(p-r+l, ?+») 

" n ~s-t n 


(4.8) 


. in c^’ ?> 


, r (p-r-l, q+1) 
+?r r + 1 2 3 4 my\xF n _ s 


(p-r-l, q+1) 
~y ^ns-rn+l 


(4.9) 


(4.1) 5KT qftVTfW F n (p, q) % ffcT TlWT 3Tg*rFT 2 4\ ^ STg ^IT ^ I 

grpjsfcf f%ffr<S2- ??lT3ft ^ qf^qTiff 4^ | f^f 

^ srre »Tff ftprr sit i ??ft stthx (1.4) Jr C n fefJrer *rnr arnr ^rw 

srm qft srr TrctfV 1 1 


1. STRo gTo, Mat. Vernik (sRTTCFTPf *cftf?r) 

2. Duke Math. J., 1965, 32, 697-712 

3. q^, aTTTo, Glasgow Math. J., 1977, 18, 105-108. 

4. sftaTScrar, tixfo tttto, Nederl Akad. Wetensch. Proc. Ser. 1976, 79, 457-461. 
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3T% s-f^nrf^TcT rl^TT 3T% s-STSmTO 

3TRo SRTR cT«TT 3TT7° JTT^ 

hfrR f?WW 3 faprf?Rn*Pr, 

[siTO — R# 2, 1981] 

STf^cT sm Jf spfaw grfojftrff (Separation axioms) 'TfWTfer 

f«pnr w 1 1 qrafe tT# f#?RR srfVr^fRff % rr ?n^at jpt tft stsjtir 

f^RT *rt i 

Abstract 

On strongly s-regular and strongly s-normal spaces. By R. Prasad and 
R. S. Yadav, Department of Mathematics, University of Sagar. 

In the present paper we have defined some new separation axioms. Their 
relationships among themselves and also among existing separation axioms have been 
studied. 

^ifetfcPP X if SPJSSR A 3f# f«RcT ftcTT | fo>#t faRcf 0 % 

Ocic cl 0 , 3 TfT cl 0 % x Jr 0 % SRPP W 3 RR ffaT I I 3 T# 

| f%vfPT 3RR ft SPIRT I sfa SR fpR Sfs'pff Sfftf #t TRR 31# f#?cT | 3] - I 

3T# fsRTrT “PT 31# TRrT 'PfSTRT | I X N fett f#?|X:6Y R ]*3R 

trf## 5 r ^3TT?rT | qf? X *r fircft sr# A % xeAcN w i A ?nrer 

3 T# #SRT *nj 5 xRf 3 >T A 3 ST 3 R *f<TRJ ^TRT | 3 tk scl A 5 RT sjfaR f%R STRT 

I |[ 4 ] x if g-g^R A % gpF *Pt X—A 5 RT Rrfi «RSt | I 

^TvT ft # 3R T t (i= 0, 1, 2) % srfiT’JfRT =PT T ;-3rf*pjft#f (i= 0, 1, 2) % ft ddR 

qfrmfwcr four w | gfe r t -sffRift#r (j=o, l, 2) # % u <rftwn Jf forer 

spt sr# fcPR g-g^ntf *t srf^mf r grt: ferr str i R*r ft, sr#^ 'TRTsrc * % f^n? T i ^ 
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3TR° 5WT5 mT snrio qfTo JTT^r 


aTf¥rsrr®r spf T { ^tar ^aga fggta a§f i C51 s-fgafag ggfe af | fggir a?irgr ggg 
gf*aa ggr trsFT %?| *fr agf |, a gfag 3 % faag af^gaf if fafsa | afk s-agrapa 
gafe qft agrarar ggfe at if ara farmer g^paa't % if ttt^t faag gg^gglf git 

gugn: aig faar sfTcn | i fggfgg cr^r ggraga ggfeat g?r ar«f chit segsr: Haafgg gar 
s -wraT^ gafegf fgag sr^f ann if fggg fsr^fnR- gar aft | i fgafgcngr gfg^ftg if gag 
ga^gg % gara aa fggfgg gag gf^gg wf ir faafgggr g?f aftgrar ^t gTgf 1 1 ^ 

g*§g fsecruft m g|gg at sgg arf^rf gg gwa tra sotr grcar 1 1 sja 

gfggftgf % gtgrsff ®pt faggta arfgjitgf % gra ^anr gaT 1 1 gg% g5?rg vfr grg fgg 
g^ 1 1 

1 . arfer s-ftrirfrrfr smtoT 

gfcgiaT 1.1 : gftf gtfigfgg. ggfe X srfg j-f gafgg sp^rrerr if afa g?ggr gg gg c g 
gg^g F gar ggtgt fa^f xj>F % fgtr * gai F =0% fagfag (disjoint) arsf gag gg^sga 
u cfSETT V fasrgTg ff I 

i x grar 

X={a, b, c} 

OTT 

T=Q, {a}, {b, e), X}. 

eft ggfe 31 % S-faafga ftaT I 


farcqnft i.i =!%■ a%^ gag g^ga gg gag | gg: ^gag m a§ ggr % g^gr arfg 
s-fgafgg ggfe -fggfgg star i fawj ^gaa fagtg g?a aft I i aaffar 


asT^ra 1.2 grat 


gar 


X={a, b, c, d, <?}. 

T={j>, {a}, {c}, {a, c }, X). 


eft ggfe 5 -ffRfter | f ^5 arfg-^-fgafgg gff | i 


fjrtqrrft 1.2 gaga faafaggt gat gfg-i-fgafaggr ggg?a 1 1 gifff^ 
1.3 arar 

z={a, b, c} 



srfer s-f?mcr erqr srfer *nrfeqf 
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cTSTT 

Ti={<f>, {a}, { b ), {a, b}, J} 

cT^TT 

{a}, {c}, {a, c}, {a, b), X} 

X qr #t #ftqf#qr 1 1 eft rprfe; (X, T x ) arf#-s-f#qfirer | f^ f g : f^Pra qff | srhc 

^nrfsi (X, 7 ;) jrm: fqqfqer | feg; .?-f#trfirer qfr 1 1 

fk«pjrt 1.3 i-i qrr girfe h eft 3i# 7a I q ft sr# T 7 , q# sr# r 0 f^g 

srfq-s-fqqfirer qqfe sr# r 0 s%r sr# r 2 % f?pT sttst 1 1 srt: 

sr#ra i.i sr#F 3t% 5-f#5tfir?r m t 0 <fprfe sr# r 2 ^ssrTerr 1 1 

qqqfrT : *qsq I | 

qfrqmT i.2 stfer 5-f#qfircT sr# T x qqfcsr# t 9 ^W *raT 1 1 

fe«mt i .4 sr# T 3 rmfe srf# ^fqqftrer | f#qg f##tq ?rft qff 1 1 s#ff*P 

1.4 qHT 

X={a, b, c} 

em 

T~{<]>, X, {d}, {b, c), {b, c, d}}' 

#t *nrfe srf# j-fqqfqq | f^g sr# T 3 rrqfe qft I I 

feccpjft 1.5 iff ferm g'TSf 1 1% 3T# T z q# T s ?wfe ft HI 3tM?q^ qff I I 

stim 1-2 Se# 5 ? ST# t 3 ^ntfe at# T 2 I I 
gqqfqr qfrq 1.1 % srra i 

n^r 1.3 3 T# T x g-qfe 3t# T x frelT I qf? ark %qsr qf? x eX eT^T X % STe#^ st# 
srfettw U % fsrcr x q?T tpr sr# qf##?t V fieri | fsrqft scl VcU. 

sqqfa : TfUTT X ^ 3T# T 3 ?rqfe| I qHT xeX eWT * ^ st# qfef#5T * 1 1 eft rrsp 3T# 
o fcrr f#?FrTq ft xeOczU. ^ xiX-0 *refe % sr# r 3 ft# fr ksfer 
st# f#qtr trg-^qf o x er«rr o 2 qrr srfcrcq fterr | f#?rfr xeO x x-0cz0 3 . ’trt 

F=Z-O a . eft v st# #3Ter | sfk xeO x c: V I f fo O x sr# f^W | stef: Vx ^T sr# qf##wr 
| I srfcf if X— 0c0 2 eT«n FcOc U 0 W Sf^TT scl V=V<=U. 
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3ttt° srar? ^t«tt amo trt° marcr 


fwrw: ^t^tt fw ft x am t x 1 1 ?ft ^ fers ^ ^ mwmx | f% x arfa 

s-fearfeeT I I KT'TT xeX cT^TT A X ^ $3T am #fef ^RTf^JT | 1% x<f>A I eft 
xeX-A=0 I fS*PT m *Tf fSTT fe? 0 x ^ apt srfefem 1 1 am * ^Ttrsp sn# srfefew V ^rr 
=fafe 1 1% xeFc scl FcO I am C/^J-scl F Weft U apt fearer | eT«TT 17 n V--<l> I psm 
A=X — OcJSf— scl F=£/ am: A<=U eFTT xe V I amtrar ?mfe ar% .y-famfem | I 

SRHr 1.4 trsp- Htfmfeap *mffe X if femfefem STfe^m *PTFr | I 

(a) x arfe •y-famfem 1 1 

(b) srfe4? fe?| xeX eT«TT x arm Te^ art fearer F % %r ^TT apt 

fearer U fem^rm fieri | fer xeUc: scl U<=v 

(c) iTetejr 3m ffeeT A % fsrcf A % WiReT apt ^feTeT 3T?J 5T%^T ®PT 'FTtfe'SJ 

A | I 

(d) nfeaF ^^4 A emr apt fearer b % fera% a n ^nr 

3T# ft^r srfamq o fesmm | ftp a n O =£<•/> emr scl OcJ? i 

(e) srfeap srfteR a emr am g-g^m B % fern; femir a n B—<j» 

famfeeT apt feam ^=5^ L cT«TT M fesmm ft^t f fera% A n L“fe ( /> cT«TT 

finM. 

: (a)=>(b)- *rPTT F qafr apt fsr^eT | femtf x | I eft X V apt *fam I ark 

x$X-V i X srfe j-fq^fircr | am: i emr U 3rt feam ^rg^iff arf?cRW ftm | 
f^rat X — VcL, xeU, emr L n U—<f> I am scl U c sc) {X-L)=X-L am: scl Ua V- 

(b) =>(c). JTRT A 3Tsf | cWT x$A eft X -A 3T# ftr^eT | sfk x % 

gtfi 1 1 (b) % 5TCT, 3TW f^cT ?Tf3^r U ^TT xeUc scl Uc X - A 3T?T: AczX - scl 

UcX-U X- U 3TST if^eT | afk A sr# srf?T%?T | frwft X W ^tSF^T ffft | 3TcT: 

(c) | I 

(c) =>(d). A n B^Acjj cT«IT B 3iW | | ttrt xe A n B I x 'PT^TcT^ 3RT 

?T5^q- X-B % ^ | 3TcT: X- B 4?T 3f# art srfctw f^r?nTR fteTI |, ^ $ 

V, feiRRt- x$V eft X—Bc:Uc V, U 3T£T feef | I Q=X—V €t 0 m fardel 

^rf^q- | f^if x TfeTT | afk A n 0 ^</, <^: t X-V % 3R? H^eT ft^ % scl 0=scl 

(X-V)<zX-TJc. B. 

(d) =>(e). *rfe A n b=4, A grfttB | eT«ni? ar^ ^farar % I eft ^4 n (x~B)^$, 
etm X-B apf ?fq[er | 1 eft (d) % arprurq? ^ am fearer L fffSxni feTOPRT I fe? A n L^<f>, 
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LczsclLcX—B I "•THTT M=X — scl L eft BaM, 5WT L M 3% fqqct g- q^ q- 1 f%g% 
M=X—ic\ LeX—L. 

(e)=>(a). | | 

2. 3TfcT S-fatrfiTeT 

q ^ mi 2-1 sifarfiw wfe x srf# s-srannsr arrar | q% x % fqqrfsre sr tf ^ 
f x cT^rr f 2 % sr#fj i”r % %# mf#cr art f#q5r *nysqq u z m v f^armfr | 

fo F^Urr? F„cV. 


1.3 snrfe (X, Tj) 3T% ^-srrarirryq 1 1 
fectpift 2.1 WRTR ## 3T% s-smiTR % Stf^ftet | | qqff# 
2-1 TTFTT 

%={a, b, c, d} 
ar«rr 


T —ih i a }> M- {a, c}, {a, b, d], X} 
5ft 5Wfe smqTR | f%rg 3t% s-smuTR ^|f f | 

2.2 *THT 

X={a, b, c, d} 

cr«rr 


T ={4>> {c}, {d}, {c, d}, {a, c, d}, {b, c, d}, X} 

5rt 5prfe: 3r% j-sramR | gnrm qfr 1 1 

fenpift 2.2 arf# j-srgTTrTRcn % 3 ffaTjf% w sr# sr% srfa^fra qfr £ptt 

fkT q#ff#r 

3r3T§^»T 2-3 *mT 

X={a, b, c, d} 

5m 

T={$, {c}, {d}, {c, d}, {a, c}, {b, d), {a, c, d}, (b, c, d), X}. 


5ft 5PTfe 3t% s-STCTmR | f%?3 3f% .J-%qfqfr qff | I 

p- ^35f I fr 1.1 *PT 3T% J-Sr5fRTR | 3R T t ?rfr I t 

q%Htm 2.2 x stf5t % sm ft art r a | arc T t qt^rrar 
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siro srerre ott arrco yr° 


^rrfyr 2.2 ^t srafe m T a r 4 1 1 m: ar# T t % srfiryfrr % r 4 ?^f 

3 TRRT ft»TT i 

SFtH 2.1 sr#P apt T \ qqfe *T'iJ T 3 qqfe ftcTT I I 

wrfa : btrt X 3r# T, q«rr are T x qirfe 1 1 m^rr F yp ar«f qara qy^rcr | X 
x<j>F spy i | fip {x} are | i {*} <^t F X if fcmfaer apsf qap qyqq 1 1 

3r q-Pomq 3 t% i'-sr^Fn^cTT sft q-fv^rrcrr % sryrrc ft*rr i 
s*ra 2.2 sr^f arfe .s-srempq qirfe: s-otpttpt 1 1 

: PRT f i OTfJI ferafsRT ^TRcT qqqysRT f I ^ f% ST^P?Tf?r ^TfS^TT ST'# ^ 
|, feW m | f% F i <TCT F* fewfqeT anf ^ f I W^T qfw*T ar% S-TOnTTPRIT 

qfwrr qrr aryRir | i 

ftwpft 2-3 | qqq spT fanfar STT’J q ft P% wff^^TfTUT 2.1 qqfe 3T% J'-srgT- 

ppp qfr | .f-srqrqpBf f 1 =f {d} {c, b) fqqftrcr sit *raRr nyem | RsprJr 

ys fqqfcr spf qfr fiq i 

sf^ra 2-3 arq T x qrrfe sr T i | qft afR q-fe ^r hr^r 3rq q'apr qy-pr c q«n srm 
aiq feara qtfsq? U % fqiT f5pg% CcF>^ anf ferfq V iwnq ft<:rr | faqq 

Cc Vcz scl VcU. 

: ptpt fpj X fsp atq r 4 qqfR | ;=fr qqfe stfer .s-qwiPT 1 1 *TPrr c ?r«rT U spqq: 
X % yr srq sroyaw | farqft feccF <fr x u art *im jfmr | 

sfh; C n X— U—<j>. siq: trqfe % srfcr yq- % srfqqfrq % arg?rK fwfar?r arq 

Oj gstT 02 TfcT | fqqq f% QcQi qqr A" UczQ t \ ttt^TT V •■■■ X •- 0 2 cfl 

v arq qspr | aftt CcO^ P ( ^'flp 0i n o 2= ^ . sc i o iC V feF| Fc U , 3Tq: Cc Fcscl 
VclJ. 

fq^TTPcT: ^P' c t f TT f^>i|T fe qqfe ^ f?^T gfe ^ | ^“flp qqfe 3fjf 

T x I arq: f^r f?RT ft fes 1 1% x srfer .v-qqrcrpir 1 1 irr^T F \ ^sqr f, X % ^ f^fercr 

3fq qqq I qt F x cAT— F 2 =0 (FHr) qq 0 3TET fer^cr I 1 3T5T: arfgqjq % 

^mx ^ ^rr arqf^q v fasm? ftm | f^ f,c Fcscl FcO 1 TJTPT U—X scl 

Fdtc/ 3 rq fqqq I 3 fk UnT-t. F 2 ^X-0c:X scl V-,U sra: qqfe arfer 

^-SRrnrpir 1 1 



sffir s-ftirfircr srfa srcn*rRr ^ffecrarf 
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3 SRTfecT *Tf ^ ST^ feg f 

^>0 rr^o ^ T> jfeg tT^o 

fasrw fsnsrm, fereE rare q 

[ 5JTH — ' TRRt 3, 1981 ] 

STTTCT 

if ftralftraT sfepr jro ^rf%cr qR^rra- «te Jr Jrf # rrt srrat 15 ' 
wfcpff Jr Jr k.68, C-i 3 srfc S-227 Jr smqqr srqito Tfr 1 snrfoff t ^rra- «fe % 

Jr vm*r 5 % 20 srfosRr ftfa wrr «rt qf 1 

Abstract 

Wheat varieties affected by Karnal bunt. By D. N. Shukla, N. Singh and 
S. N. Bhargava, Department of Botany, Allahabad University. 

Karnal bunt caused by Neovossia indie a (Mitra) Mundkur, was observed on 3 
out of 15 growing wheat cultivars in Allahabad viz. K 68, C 13 and S 227. Losses 
were estimated from 5 to 20 per cent. 

^ 1977-80 % efur ^ifrsrre qcf 33# ar^ff Jr *rf qft q>?rvr % Tftrf qrr 

g-f^ar ?Rcr grr^r rrg =# efrf nf 15 Jf Jr 3 Rq^rra; srstTfJmf Jr k- 63, c-13 sfk s-227 
Jr Prsfrftnn ?feq>T srhist %z jpt srnq'qr tr#t qrar *wt i w ft*r irt q;^ qfr 
Jr 5 % 20 srftpfRr ^ fTf?r 3rr^t tr4t 1 

tTit % tT5T®r rr*TT Tt’rsRq; €r aTTqqftqft fJrm [1] q# 5 r^t [ 2] % spfa % srpn: fr 
<nf *rf 1 

fjRtem % ^THT Iff ^TT W f*P qfe *PTt «fTR SPTTfarr *flf fifqj !R 

% jss ft ftaw «r 1 srraf Jr tnnf^ qpfr *pt srfJrw 10 Jr 80 qq? *tt 1 




fr4tf«!wr ?r srarTfa?r *tf (K-68) %■ snrt 


few 2 - fasftfsr*rr % sftarij; (X-520) 


finTr, ^JT°, Ann. appl. Biol., 1931, 18, 178-179. 

jjvg s p c, sfto sfto Trans. Brit, mycol. Soc., 1940, 24, 312-336 
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%0 fft® iftcTF 

?Tn#q fcrfar-fctstT? srnfarcrrm, mire 
[sneer — irr? 23 , 1981 ] 

STOTT 

OV-17 on Chromosorb, G., sfto tr^o tfto mm nr 5T#T n7% TOW % m 

%TRft : r etn er«rr mnfmer if 3^?% nq?f ir ftwrer % qmra; srra etn nr sretr? nr 
'T^tsfnJT ferr nm 1 1 rfn nt^n mm ernr arm qfmTiff nt ?fe % f?fsr-f?*rre mflifflmrsrf 
% qrmnfmF qftSTnf |§ Hf nsm Tn?t»TT | ( 

Abstract 

Examination of kerosene residues by gas liquid chromatography. By A. K. 
Guru and M. P. Goutam, State Forensic Science Laboratory, Sagar. 

OV-17 On Chromosorb G. Column was used for the identification and com- 
parison of kerosene oil residues in clothes (partially burnt) with standard kerosene oil. 
This column has been found suitable to forensic scientists. 

errirF*T?r: tfit ir?r | fq> arewr ere? ^err ?r srreq^cqr %nmnf if %7tert? erer (ftrsst 
?>t etn) m apfbr nrer § 1 nsm qrmr ^ern % sret 7 nr n? nnnir nqff ?x qsmmn T7 
smrfaer nm nq?t nt amra-stf ms? % star, faimm nfanrfeff srt fafer-fasn? sratimHT 
Jr T7t§w |g ^nt nrerT 1 1 err? ft nserrrerer if nqntir *f ^ rtn % qro, sffeff ?c?tP? 
apt n't fnerif if StfRfcr ft t ^ 1 1 Trm?f?n qftsm ^r ^r^nrft^ «ro*f 

# er«rr am% qrqff if mmtnm firfa if fmn<f«r n7% nr ct srrg nmr | nmf mrprerT I5 
«ret?m nTerr |, mr% ntfem er?T 7Tm?fnn gift nr fasim n^err | ark n?nr §n?renn 
sret^m nr srqift tw srns qreerr | i qr ?f sir qmr imr | fn ?? nsmaff if nqff erm ^em 
artfe if %7tnt? «r§er ^numr if (0.1 nr 0.2 fnstfnere) 7 f nrerr | er? sptf? qfrnnf tir 
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(To %o cr«rr t”T° 'fto jftffir 

<#RT 5JTFRTT, fafw q^cf, 3m#;TFF STTfe 3f«T Tfm £RT 5ft 3TTf 0 XT^o 3Trfo gRr 
5 r? 5 rrf^r | qfter<ir =Tff 1 1 

w 3wr Jr 3fr°f*ro?ft° grt^rroir f%fer srf<T g^nfrtF fosr §§ | i tJr asFir 
tsnfq.RfC 1 -®] ^ frfer % «rr* if sjftsrnr srefa - f i srfcr irer if t”P ^ ?cf?t 
(sFT5nr) *pt ^ fafsr spr srfsw $5 ppt arsm f%*rr tot 1 1 w sn'snr % affirstarR 

if 3?>ff (peaks) spr feiTgg (resolution) ?VSS qrcrr aprr | (aftifcftjW 1 TR 2) I 

sreVricFra; 

snfftr^ TfteR «Pt %ftefar if ftmkr trtt cr«rr «rfff eram *ftt i wf 

% srersrir ^ arcane amraRor fafe sm ^rer fasanfor fa;ar *rar i wir %jrar 0.3 fir^fto 
cP 5 T spt TTT 5 TT STTH ff I W I? 3Wr*T if Hlif ^ ct^T cT«ff aiRfaRq- farfsr Jr STTH ^?T *PT tRftPr 
^f» f?ro ssffo gm f%ar aar i 




^Ttft»T if HTtr qif SP^fte ftraft aR a*T cTSTT faftrer arteR WT®ff if 
fH^TfTfR | : 



% 3T3%T spy Tffr sPWtaT'fifa TOSm 
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^t^ptw : qf%?r ^*rc 4T^?r f u ifg- ^Wtnro sfr usjTsr <?#jt %kzzx <w grq 
JTttflT *f % *1T I ^Vff SPRnrf 2 jfto, otrm 1/8” od 

2-}% OV-17 On 97£% Chromosorb G. % % f%4T; g^T spT sn^TT 0.5 p, *TT^T- 
«pt 30 psi sr%w; sw, frsftenr 20 psi i *r% io Mto/fags, pT%rr 50xi0 a ,errc 
.90— 230°C, ?T 10°C/f»TTC 

qft*TW HSJT feipSRT 

OV-17 on Chromosorb G. % spfrr % #ff 5T4TR % cT^T ft STTCT shl+lil- 

gr*r Jr spr fairer str sffc rgs i arcr: gfe fta 3 ?r grer o. l ftrogto 

eft 'RlSR WJT^R? 'TfTST'n f$T gsprf % STK if 3PTnT W SHPS ^PPclT | f3p| 

'BtrfspF q-ftsrw I 5 Jtstt w 1 1 

£?GTcTHTT'R 

?ftOTTd if sc?m |g ^rsppk fafsr-ft?rR srcfa?rmT % *Ht?pp 

STo ffo gfo grfig^t^t % strorct 1 1 


fMfa 

1. grem ^rgt, %° eRT qf, t^to tt^o, 1971, 251, 216. 

2. *rc$, sfto i^o gm if, 'fto qto, 1975, 285, 59. 

3. faggg, sto, qjt^fcw HTSS, 1977, 10 ( 3 ), 235. 
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TT%?3r qrar $?r ?r«n ^ ft 

qfara ferm, ^ Tfearew, 

[STTB — 24, 1981] 


*rrcm 

srcfrr sm epr gf 5ir ffnn qrfqFH sfct twtB srftfe q?T sqqw qrtt I’? ^rm q|prcf 
% faq uBT-qim afhc sfrt q^q- stth qr^rt 1 1 

Abstract 


On Laguerre polynomials from the view-point of Lie Algebra. By. R. N. Jain 
and M.K. Dube, Department of Mathematics, Holkar Science College, Indore. 

The object of the paper is to obtain the addition theorem and generating 
function for the Laguerre polynomials using Bruria Kaufman’s tecniques. 

l. trnft srf q?f qrf f?TR- qt ^Frar ^ qfrmftcr *ricrr | — 


r (a) , , Wn±a+l 
n W “«ir(a-fl) 


i F i(-n; i+a; *) 


(l.i) 


sffa: t q§q? frPBrfrtfer jTOfffr-tf^sffqt q^t |— 

(a) (a) «0 

(n+a) r (jf)4-(«H-]) r (x)— (a+1— x+2n) r (x)=0 
n — l w+l n 

d ( a ) ( a ) (a) 

x~r~ L (x)—n L (x)-(»i a) L (x) 
uX n n n~i 


(a) 

= — a L (x)-{~ {ft --j~a) 


(a-l) 

L (x) 


n 


( 1 . 2 ) 


(1.3) 


AP7 
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ws tq- 5 t«tt ir| 9 r %% 




d {ce) 
~dx L „ ' 


(a) 

L ( 

n 


ia) 

L 

n 

(0!) 
n~ i 


(an) 


(x)-L 

n 

(x) 

(1.4) 

(a» 

-1) 


(x)+ L 

n 

(*). 

(1.5) 


3ft ?r«rr4 if ^ cfto q?f wt sprifro *rr% f f5FT% wm jit sft if v % v «pr 

3 FcTT 1 1 

spcg^r 5fffEr-q5r qn sfw & srk A sfsprcqff vt tot tot % «ft s>Tf^ stt q?V sft- 
sftaT3# TOT sRcf | [1] 3fk ?TflTTcrr if ?TFfT STfRf % f^ STlcT 3rk 5FT % sfe'4 if 
ift»r stir^r <r«rr tot qro srw tot | i 


2- ’Tffir Tv 


(fV) 


F (x,t)=e l: . L (x) 

m<x n 

eft ^q^xH 5 ?ri^% TO-sff # gu^r ir 4| *w | Tv gqrrTqi 

^ r 3 3 l 

® x ~\Fi ax] 

_ r a 3 i 

*,= [<l+»+«-*) !;+*!;] 

hjVt 

M4+4] 

fTO TOrcff TT gge f — 

Fra a(-^> t)**F H , <v+l(^> 0 
l F n , ('!'(''•’> t)—( n ~H rt ) F\ ri_i» «(x, t) 
S$iF n , „(x, 0— (« t 1) ^Hi, <*(*, 0 
a(x, o =(«-!■ a) F„, „_x(x, Jf) 


TTHT f% 

sfk 


g?==^i 3(\~$\ 0t x 

a =«, -ir 2 #, 


(2.1) 


( 2 . 2 ) 


(2.3) 


(2.4) 



5TI%T «Tgq|f q?T STSqqR 
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ft | f% 


F«> a(^j t)~ -Prc-i > a+l(-^> 0 


affc 

(2.5) 

^ F n , a( x , ?)=—(«+ 1) F n+1 , a _ 1 (*, t) 


f ftifr w.v( l%frr%r fir^nr % srr^s | — 


[^,A]= x =l; [^,x]=[A, x]=0 

(2.6) 

(x 3tH /) % gjrg^r Jf p- qrf f fq>, 



f X-^OC-f-co 


exp (o)@) ^ 

(2.7) 

t~>t 

f x-h >x 


exp (pX) { 

(2.8) 

f px 



3 . 3)«r ^ F n , a (x, t ) qT *rq?Rq> exp(o^) % fqPrjftq ?r ^tfr ggqsff % faq 

*rm-sm qro spRT i 

exp (c»&) . F u , a (x, t)—F n , a (x’, t') 



(a) 

= e‘ . L„ (*+a>) 

(3.1) 

ark <^rft am; 

exp (a)@) F„, a (x, t)= e t . S L W+ *\x) 

£«0 n-k 

(3.2) 

3TcT: 

(a) « ( — co) k (a+k), 

L (x+a>)— S i (x) 

n £■* n-k 

(3.3) 

ft i% srtftss frq-swq | (If [2] afk [3]) 1 


?ft 5RTTT 

qi5R F m a (x, t ) 4T f q?Rq? exp (pA) % fffafw f, 

qqr sfk ^ 5rra 

ftcrr I — 

(pfy Fn, a(x, t) = Fn, ct(. x , t ) 



(a) 

(3.4) 


=e t . eP x . L (*) 

|*Rt 3TR 

fl 



exp (pA) F n , a (x, t)=et . J5 (— p) 1 ^ 1 ) L n+/ ’ 

(3.5) 
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5TT®T #fT cT«TT 


3RH 

<3 ' 6> 

f%fw f^rfgr Jr stst-ww C 4] % qft<JiT*r % ^mr Jr stf trttrr | 

ta) <«> 

(1 +t) a e~* t L (x+xt)—e xt L (x) 
n n 

iff? «TFTt sftT a— — n eft 

(1+/)-” (-*)" (1+0" (--x) n 

n\ ~ ' n\ 

3ft a— —n TT 5TOt sft^ Jr *TTRft | E3] 3ffr ( 3 . 6 ) # ^eTT ?«nfr5T 5R5TT | I 

f?R3iT 

1. ffw, 5#RJR, J. Math. Phy. 1966, 7 (3), 447-457. 

2. cro , Composite Mathematica 1939, 7 (2), 340-352. 

3. l^sft^, The Confluent Hypergeoinetric Functions, Sp. Verlage, 1969. 

4. 3T?r-?raTF, ss?3[o tro, Duke Math. J. 1964, 3l(l), 127-142. 
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H{x, y) 

3RHTT 3Mt, %o TftnH, cTSTT t7°tKT° 

nftra fa-flFt, srogT 

[5TRT — ’pnf 23, 1981] 

3TTT3T 

5fto%o ^ft3m SRT H(x , y ) ^T$r =^K fsgai ^ ^PT f5*TPFT ft*TT 

W | I 

Abstract 

Double integration of B(x f y). Syed Asghar All, G.K. Goyal and A.N. Goyal, 
Department of Mathematics, University of Rajasthan, Jaipur. 

Four double contour integrals involving B(x, y) defined by Goyal G.K. (1971) 
have been evaluated. 

1. 5T?rTT«RT 

‘ Tftq^T £RT ST^vf H(X , y) spt ^ | 


I 

^ Pi^i;p2 9 Q2;Ps>gs 

X 

[{( a />!^ a Pi’ a pl)} * ^l 5 


{(( c /y ^2^^ 


y 

{((**3’ ^3)) ; « 4 > 


—H(x, f <f>(s+t) </-($, t ) ** / ds dt (1-1-0) 

(Z7TZJ J jrjJ X 2 

ct ^ 1 > a /ll)}=( a l’ a l> a l)> (° 2 > a 2> a 2)» "•> a ^l» 
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aRHR 3Rft, ufto %o #ET5T OTT P<> jftpfr 


((%. yp,))—(Ci, ri), (c 2 , y 2 ), •••» ( c p 2 > y/> 2 ) 


^(•S + f): 


n r(\ - dj+ajs+aj t) n r(bj—pjs—p' t) 

j - 1 ' m j 

Pi ■ , <h f . 

. ^ T*{cij — — -a.* /) i7 /^(l -~~bj -{"pjs “(**/?} 0 

‘ /-l+n 


(l.i.i) 


a '*2 '"3 "3 

n i\\ - cj+yjs ) n r(dj -8js) n r(i- e/ +A/) n n/j-^t) 

J~ i ;»l ;'“i ' J“i 

0 = 

ii r(cj-yjs) n r(i-dj+8j S ) n r(e;~\jt) n r(i /,- 1 -^) 

J v -" 1 +W 2 j-l +»2 1 J-I +/23 

( 1 . 1 . 2 ) 

Pk > <Jh m k , n k 'k=\, 2, 3) sppr tfsmf | f3r?rfr % 0 <m k ^p k ; 

a > b > c > d > e ’f sfarsr sw? f ^rgf 1% snr??r P, y» <5, a, /<■ srtcR^ grccrf^R? sternf 

| srk 

/■(! - aj+ajs+a'jt), T(1 ~er/+y_,\s) cP5[T /’(l —ej+Xjt) 


'PT cfl^r OT?r: 


r (bj - Pjs-p/t), r(dj - 8/j) r( fj -rjt) 


% fin? <rfir % *TTRr ?rff srst i L u L 2 sip ^ f sfr ^-rawFcrr ^ 

*rf|?r —ioo ?r +/oo <re? f^cftof | ^ *, >^o affa 

Jc J =exp{s(log |x| -f z arg (x)} 
j>*=exp{/(log arg (y)} 

ftraJr log |*| cr«rr log b| ?r |x| ?t«tt M % srnFfou srnfficwr ftcf 1 1 
(l.lo) % *rfip>r spr faRfirfecr sr%*r?sff % Center srfirard | : 


Pi n l Ql Wo p% 

E aj £ a j J r E fij — E fij+ E yj — E yj 

j** 1 J^i+mi jm i j^i+ni j-i j Ki l+m% 


na ?a l 

+ 2 Sj~ E Sj >0 

;-i H+n 2 


0.1.3) 



H{x, y) T>T fg^or 


5l 

(ii) J?.;- $ «;+2 p}-.^ pj + S'Aj- 

l j-i J j-i+wi! ** j*=l J~i+ni - j 2 

Pjt , . 

— 27 

j = l+m3 


”3 1a 

+ 2? /*,— ^ Pj >° 

j“l J-1+B3 


(1.1.4) 

(iii) e 8 = [#£/+? Sj- 1: ay- |ri] >0 

tj=n J=1 J“1 J - L 


(1.1.5) 

(iv) , 4 = [ 9 Z fS\ + 2? j*,- # «j - ^ A i] >0 

1 j*l J“1 J 


(1.1.6) 

(v) |arg (x)i<K w; |arg (y)\<¥* ff 


(1.1.7) 


gm, ft* n? If 5 ft ( 1 . 1 . 0 ) % ™ TO ^ 



X 

[{a/, 1 ; «/>!> ^i’ 1 

< >; < ) 

pm i; < »; ( ) ' 


{(( ));(( ))} 


J 

{« »;(( ))) J 


gtTr srefsra ftirr wTirar i 
2. 

faF^ftrftra =aTT 5row*r fas fafa ^rm > 

SWT 

irft scftsfaf % ft*Tfafe ^ $ 

(i) |arg z t \ <^£i «■'• (arg Zal <i e 2 ,T > 

ircRiT^T?rf 5WT ^r% srftsatf *Pt (1-1-3), ( Ll - 4 )> ( L1 - 5 )> l 1 - 1 - 6 ^ 
W I I 

(ii) L 3 , L 4 3 W?fi ^ ft 
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3RPTC sr^fV, sfto % 0 Tfnr^r cr«rr tto xftw 


(iii) b, c spT5=qi%^ | 

(iv) R(f-~g—a-b—c-d)>0, R(a+b )> 0 

R (g+b+c+h-^L +A'~)> 0 7=1,2, ..., n 3 


/? 




>0 


k—l, 2, ..., n 3 


Wfftr 7=1, 2, ..., 


tff 


(2wi) : 


"o 2 L 


J’(afx) r(Z)-x) 
[r(c— j) A^+Ah 1 


g=Fi W (*+,)>) 


m x +X,»i ; ( ); ( ) 
' W /'l+X.<7+J; ( ); ( ) 

c 

Z 1 

[(1 -g-x-y; h, h'), {(a Pl ; a Pj , a^)} : 


idW hx> iQhd -/-*• v; A, A')} 

1 

< 

t-J 

to 

{(( ));(( ))};{(( ));(( ))} 


^a^Fi v (b+ C) ' ft) f o ~ a ‘ ^ • C — ./ 7 (^ 

A/-s) * 


*Ja i /> ’ 


mj+l.Bi. ( )- ( » 

/ , i+ 1 >?x+ 1 ; ( >; < * 

*1 

[(l--f-i-c; A, A'), {(ct Pl ; a Pl , a),,)}: 


{(Ar Ax> P' qi )},0-f \ a \-d;h,h') 

(2-1.1) ^ 

7 2 

{(( ));(( ))};{(( )):(( ))} 


12.1.1) 


(2*1*1) % f^n? (1*1*0) *i$t Jrf^rr-^Rf^r st^tt % % 

cfTTT qf^T if i/(A, 3 ;) cf?y q*pf I, ^FRT^vPT 5FT 8 v3ft fk$ gtr sr^fcpsff % 3RTTR 

fST sffa TT^jpf[4] [4, p. 232] spV ^RcCT 3TFcrft^ *rR b-~x= — £ ^q*y 

c -y=-i) XW 5TO W | I S*TCT (2.1.1) sfTT 5TR TO ft pTR qR 5 TTR | 




L 2 


<f>( s +t) $(s, t ) z[ z\ - 


P> P, 7 : 1, 1 )e*i'ib+c)ds dt 



H ( x > y) 
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a=g+b+c+hs+h' t; p= a +b; £'=J+c; y=/+£+c+/ts+A' t 
'<m 


AK ft S', y; l, 

T(y-a) r(y~P-j 3 ') 


2 ' P- 239] (1.1.0) ft SIRtrT %■ fairer ^ -TT (2.1.1) *r 

^fifPT to 1 fvppsr sttctt 1 1 


%wtq *wt9r*t 


^ fr^fcrfacr srfira?sr *nr^q ft |fe |t 


(i) SPTPFST I % Sl'fd<l^r (i)> (ii), (iii) STT f%f ipt | 


(11) R(f-a-d)> 0, R(a+b)>0, 


R (f-a-b-c-d-g-h ~~)>0 j=l, 2 mi 

R {f-a-b-c-d-g+h^+v (~- A )}>0 
j ^5 2 9 * ■ * ) ^2? k := \) 2, ..., i 171% 




R (g+A+c+A )>0 ^rrff y=l, 2, .... K X 

i?(g+A+c+A |- +A'^)>0^fff;=l, 2, ..., » a 

k— 1 j 2, ..., h 3 

(2w 7)* I i3 , r{b ~ x ^ r( - c ~ y) r(a+x)e**W 


[(1 -d-y; h, A'), (1 -g— X -y; h, A'), 1 


m 1 + 2 ,n l; ( ) ; ( ) . 

Pi+ 2 ,?i+ 2 ; <>;<); 


Zl 

{(^>l> CL ^ 1 )} ’ {(bq> fiq> 

z 2 {\-f- x-y, h, A'), (1— c -d; h, h')] 


.dx dy 


{(( ));(( ))};{(( ));(( ))} 


AP 8 



54 


tiR 3T<SPTC 3T5ft, 3ft 0 %0 cTSSTT tTo trq-o TjfaST 


r{ci -\-b) 

W^g) r(f-a-~d) 


e =fi r (b+e) 


„m 1 +l j n 1 41; (),(). 




p 

[(l-^-6- C ; / 2) h’), {(a^; a^, a^)} ; ” 

Zl 


(f-a - b-c-d—g; h, h'), 

*2 

(( b qi’ Pgv Pq)}] 


{(( )); (( ))};{(( ));(( ))} 


( 2 . 1 . 2 ) 


^ S'T'TfrT (2.1.1) sfft ^rffcT | | 

fata 

ftrq-fe-feer 5rf?r^Er-?r^q- <ft ft 

(i) I % srfcr^ET (i), (ii), (iii) gjq^r ffq- | 

(ii) *(rf~/-g)>0, R(d-a-b-c-g-f-h Sr! W 0 

aj j 

Wffc 7=1, 2, ..., m x 
R (a+b+c+h. . -|l) > 0 qtfffip j = \ t 2 t Mj 

* { s+b+h 't]~) >0 7—1) 2, .... n t 

R (a+b+c+h A + /*' A)> 0 ^%y=i t 2 „ a 

k=l, 2, ..., n, 

R (d— a— b— c— f— g-\-h - — Si -f-A' Wl^'Wq 
V X; A* 

i Wff% 7=1, 2, ..., m a ; fc=l, 2, .... m 3 


R (d—a-f—c+h’ .-Wf*) >0 ^ T% &=1, 2, ..., /m s 



H( x > y ) fsgor 
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ni )* f 




£3^4 


r(b—x ) r(c— ;;) 


^yWX+l,nx«»i2+l,«2J*»3+l s »3 

^l +1 .?l+ 1 ;/-2+l ) ?2;/>3+l,?3+l 


F 

[(1 -a—x y; h,h’), {(a Pi ; a Pl «^)} : 

z i 

(A ?1 ; P 9l , P' qi )}, (1 —d—x—y; h, h')] 

Z? 

{{\-g-x,h),{(c Pi ,y Pi )):{( ))} 


{(!—/— y, h), {{e Pz , X Pi )) : 

| 


((/»,. M d-/- c . *)} J 


. <& dy 


-. gT» T (^+g) r,*l+l..«i+l-m 2 +l J n 2 . ( ) ; 

T(d-a) r(d-g-f ) /’i+i ) ?i+i;/>2+i ) ?2;’ ( ) : 




[(l_ fl _ 6 _ c; h> h , )f %i a ' i)} • 

{(l-*-M), ((<>,, y*));(( ))}:{( )); (( ))} d 


(2.1.3) 


(2.1.1) ^ «rff% i 

sfc srfoFsff faifrRrfecr ?rg=rir ft 
(i) I % srRra^ (i), (ii), (ill) aqr ft* f 

(ii) R(d-a-b-c-f-g)> 0, 7? ^u+6+c+A ^r)>° 

wfftr 7=1, 2, .... «! 


■R j>0 


s F*ft> 7 = 1, 2, .... n 2 
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3RPR 3T5ft, 3ft O %o Tfti^r eT*TT t(o qrjfo *ftjm 


eft 


(2 h L. r(s -*> r(c ~» 



r 

Z 1 

l(1 a x yi h> h )• {(. a Pi> a px' a />j}} 

% 

m 3L ,+i J » 1 .?«2+2 J «2+ 1 ; < ) ; 

^i+ 1 j^i+ 1 ;/ , 2 +2 j ^ 2+ :i ; ( > : 

i 

{(W /s; x )}, (l—d -x~y; h, h')] 


z* 

{(1 -g-x, h), ((c Pi , y Pi j) (f+c, h); 



(f+y, h), ((d g2 , 8 ? J)) {(( ));(( ))} „ 

r(d-a~b-c~g- 

-J) 

e =Fl T <£ + C> 

r(d-a) 


1 

■ 1 
1 

z i 

[(1 a ~~b C, h, h ), {(&pj\ a Pl , a^)} 

i 

rT W l + * ,n l* m 2'^5 /I 2‘ ( ) • 

■ H pl+l,q 1 +l ; P2+i,q 2 +l ; (); 

i 

*2 

{<**} fin P' qi )}(l~d+g } f;h, /»')] 

8'~~b, h), ((Cp 2 , yp k ))', {{dq 4 , <> ?2 ))} 


w 

{(( ));(( ))} 


(2.1.4) 

^qfrT 

(2.1.1) =pt Trffr I 

^TTSItftTf 

'T'ft’T Tfasp fcrftpsj <9TT3ff 5FTT STFeT % f%[T ftr^ff^cT iffST^r SlHrf »Tf I 

(i) *rf k «i=0, eft ^ir A*(x, y) ^r^rT srrrr^sr srrej fterr | ^pr<ft er«rr 

ift^i 2 ! ?f q-pcTrrftr^ f^qr 1 1 (%*§f ?ft) i 

(ii) 3^31 («1=0) %■ STfelReB tft fFT h=l, 

°^=%=a' i =^ i =y / , a =S ?4 =A fa =/x ?a== 1 

# eft 5TCT TfrmfaeT [7] S(x, J') ^T?Tr *nTPF3 STI^cT ft*TT I 



H{x, y) xx f|gw *PIFF5r?r 
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(ill) irfST /li-O, h = l, ap a =P qi =a pi =p' qi =yp 2 =8 q2 

=^3==M ?3 = 1 j P 2 =?2. ^a=?s 

eft fit shtstst 111 sm qfwfoer <?0, y) crmr *nrTww snwr ^tcnr 1 1 . 

(iv) H(z lt z 2 ) % gw Hfi^r IX smtg; 

K^l’ °p 1 > 1) : (Pqi‘- fiqx> 1)1 

{((cpii y p^)) • ((^j 2 » §j 2 ))} 

{((%. 1)) : (0, 1), (/ 2 , 1) 

- (/ ? . 1)} 


2 2 ->0 


j-i 


«2» w l+ w 2 


j~ 2 


{((^ x . ^i)) : ((%> fy 2 ))) 

{(K= * fi » : ((*?!> V» 


tf( z i) *t WTeTTW elWT 'TT^RT STCT f<& | I fJf 5TTWT ftcTT 

twL 


r(a+x) r(6-x) 

[r(c-y)r(d+y)]-i e 


. H 


n 2 ,wx+m 2 


/>l+£2+Ml+?2+l 


(1 g -x y t h ), {(< 2 ^, o^)}, {(c^ 2 , yp 2 >} 
{(4 2> S ?i )}, {(\, J8 gi )}, (l-/-x-y, A) 


dx dy 


., T i*cfe +e) r( a+&) r( f-g—a-b-c-d) r(d+c) 

F(f-g) 


H 


rj 2> mi+W2 


^l+/>2+l,gi'+?2+ 1 


(1 g b C, 1), a jpj)}» {(^2 , ^ / / , 2^ 

{(4 2 - »**)}, i) 


(v) *rfe fe& (iv) if fw 

a >i = ^ 2 =8 ? 2 = ^ 1 =1 

vs eft fir wr^wr % G-'wrw if wwrww srrw ftcnr | fw gw 


. H 


1>U 

M 


f 

{(Op, 1)) ' 

| _ X,u 

r 

((Op)) ' 

' x j 

((b q , 1)) „ 

1 


((b q )) , 


spt ^runttw ?? 
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swir: ar^fc, sfto %o ?r«rr t£o i^to jftw 

*Tfe fir tr^ifrCiJ % £RT far |IT gT^sff sp r ^ eft fafifEt f%fW qj^pff ^ 

^ *trt cwr ^ srror htt^ct fW i 

fo&r 

1- SHTSTM, anrocfto, srt^o^jfTo^^a: ?rr^ ffcn, 1965, 30, 536-546 

2- OTT jftw ) rroTTfr 0) 3firs*H «Ro czfy-?c ii c g n g^ ^O, 1972, 3, 356-360 

(t# - ^f^r, 3 I 0 TT^r^Trr f^rfa^R- 1969) 

3. %0 %o, tfl-tr^o 5 I 0 «frf%nPT, TT5T?«tR 1969 

4. qo, : H.T.F., 1953, iTPT I, 

5. 9TTW, ?fto, st^oar^oWo^flg-To, 1961, 98, 395-429 

6. iffasr, 3fl'o%o, Raj. Univ. Stu. Maths., 1971, I, 37-46 

7. tfTirf, Eflotr^-o, Annal. Soc. Sci. Brux., T. 1965, 79, 26-40 
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TT5t 

nffe fenn, 3 ?ko tsrtfefe sptw, sinjT 
[ sng-anrfw 21 , 1979 ] 

sre§cr sr'pr % t^r g«rr st fet nrn tf-'Enn % fw nnrfef ijeqfer fen 

w 1 1 nrn q-fernr sr^ s*nw | sfe fer n ^ few snTsff % ^ if 1 1 p; 
few ?mn nt £t ^ 1 1 

Abstract 

Integral involving H-fuoctions of one and two variables. By Navratna Rathie, 
Department of Mathematics, M. R. Engineering College, Jaipur. 

In this paper we evaluate some integrals involving H-function of one and two 
variables. The results are quite general and include many known results as parti- 
cular cases. Some interesting particular cases have also been given. 

1. sjffPPT 

Kp)= f e ~ pt /( 0 dt, Re(p)>0, 

J 0 

5ft <Kp) f(t) *pt nnwr 'rfern ^ | aftr w ^t nwnjnnn 

f(t)=<Kp) w Kp)=f{t)- 

sttt ijfer fern 'jTTcfT 1 1 Trffen nfessnn nfe pr w | : 

Up)=Uf) 3*n fap)=Mt)> 
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'*T5t 


€t 


/•co r 00 

j 4>i( x ) fz)x) ^=J o ( h(x) fi(x) dx, 

STW fo srfWRt fT I 

fnnn ct«tt 2bt [5] h st =Epcf *rfe fs^®r 

% Jr fesra^ q-fourfan ^ srefw fen | : 


(U) 


%fer-nRfa sRfR % ^ 


3ffT 


H [X, y\ — np lt gx:p s ,g 3 :p 3 ,g 3 


( a j '• a j> A j)iPi : ( c j>Yj W 2 : ( e j’Ej)up 3 

(bj‘Pj’Bj\’q- l }(dj>8j)iq i : (fjyFj)i’g z J 


—(2vi)~ z T f <f>(s,t) d^s) e t (t) x s y* ds dt 

J L x J L 2 


(1.2) 


n 1 1\ 1 —aj+ajS-f-Ajt) 
j“ l 


4 >{s, 0= 


£I 1 ( aj — a js -Ajt) n 1 (1 bj |- fijs - [- Bjt ) 

j-ni+l J -' 1 


«a 

n r(dj—8js) n r(i-cj+ Yj s ) 

«i(0- £ : 

92 />2 

n r(i-~dj+Sjs) n r(cj— yj s) 

2+1 j -7*2+1 


*»3 «3 

n I'(fj — Fjt) n m —ej+Ejt) 

j- 1 i 133 ! 

0 2(O= i_ i 

il JX1 — j 5-/ +fy) fi nej-Ejt) 

j-mz+i j^wa+i 


gn:, (1.2) *r *. cr«rr ^ f ark fw g«nrc;n *rra fen 

w 1 1 


r mn H[x, y] w srfJtfnfsnn wt, feg srln^ n«n (i. 2 ) 

nnnrrnn % arfnmfl % sfennf *pV gtf farm n«n ggT t6] % sr'nr wtsnrsr Jr 
srfaann (1) Jr (VI) % ir ^ 1 1 



^ H*iq if J7# i _ r 

^/MOT5ra^ w j %! *' ra ’ a " n «<»***« 


f ^ fq^qfsrfqrq ?f%qq 


H, 


h>9i- 


x 

L y 


(aj; aj , Aj) u pi : ... . ... ^ 

Vjifij'Bj)*^...;. J 


%fin?T^fe 3TTT n-p-fir-r 

m*, y] % 1 1 "■ *"* % 1 1 (1.2) sm 

5re§cT sftqqq Jf aj]^- »„• ^ r 

% Tartar trcf jp^ ft- * . ’ BIW % ^ ftsqfafer SPFR 


H m ’ n 

H P,g 


%qr sfrqr 

( a j> “j)i. /) 1 

(°j> PA, g J 


rr n 


J-!. ^'-%+W J.A n«,-v) 




(1.3) 


^ fq%qqr srpRnrrW mr J qf I^T WR ^ % srfqspqf 

r^qf^fer *m*PT ^ W STr^qr Ttqr : 


(a). flr°’ i:i >°; m > n fy 
1 ^ lil ‘ 0:0 > 1 ‘,P,9 I x 


~(i+x)~y [ _y(i+x) 


( l-r;l> k :~ ; (ej, Ej) 1>p -) 

~ : (°> ^ (A Fj% g J 

(i~y, k), (ej, Ej),, p 
(fh FA, g 


I -A 


(1.4) 


(Z,). *?££• f *1 ( a; p > 0 •• ( c i* vA*; {h, 1 ) 

^ ^ > • (4» A> ?; (&> i), (A, i) j 


q?Tt % |j|<l. 


= - — y£Sk~ y?!_l_ 1 rj’n.n+l r * | i a r -, , . 

F{h-n ai + f -h) v, ? Io^f I [d jt Ul; Jr j 1 


(1.5) 


AP 9 



62 




2. srg*fr 

(i). sww = 


f 00 Tr °» w l +1: ** \Ax u l(a+bx) v 

x X_1 (a+bx)- 11 Hp r \-\ qi : •••’; ■■■[Bx w l(a J rbx) & 

*'0 


(1— p; V, 8), (ay, aj, Aj) x , p x : " > ^ 

(by, ftj, Bj) i> </i ' ’ 


, , tt o,«i+ 2 : •••; - r Ab-"\tiP-« 
=b~ x ^ i42 , ?1 ; .... ... [gfr»/ a S-« 


dx 


(1-X; u, w), (I+A— K v— m, 5— w), («,; aj, 4/)i» />i : -1 (2.1) 

(by fy, Bj) u ?1 : J 


0<w<v, 0<w<S, Re(X-]-udil8i+wfjlFj)>0, 

ReQ*- A+(v-«) dil 8; + (§ — w ) fjlFj)> O' l*- 1 . -> /w *-' s=1 OT s)- 

(ii) fefar 

(aj, aj) x , i I 


/* oo 

X x - X (a+bxy^Hi^ 

ft 


F 


_W,0+1 

r+i,5 


/jx" 0 - 


k(a+x)' 


op HjJu q J 

(1 -H-S P)> ( c j> yj) 

(^j, * 


dx 




Zia 17 | (1 4-A — K o-. p) : ( aj , aj) x , i > ( c j> Yj)i, r 

ka-P I -— : (A, a), ( qj , Pj\, q, (dj, 8 /)i> j 


(2.2> 






Re(a)>0, o>0, p>0, Fe(A— CT(aj~l)/a^)>0, (j—\ n), 

Re(p—X+obilPi+pdjlSj)>0, (i=l, •••, m;j—l, u). 


(2.1) ftrac ^ % fsn? ^fr F-wr ^ ^ 
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Sf^ww^SI^ ’™™%CT *>**»* (* «fl nr start it «**, fr |) 
fsrcrcr ^ f?r«T irRf itaT | : 

(2wi )~ 2 f f t(s, t) e^s) d^t) TQi+vs+St) A s B t 

J L 1 L -2 

x (f o X^s +Wt - 1 (a+bx)-^s + st )dx J dSi 


■dt 


( 2 . 3 ) 


^ ^ ^ ^ [2] * % 3TRTf% x-ffW apt ft* (1.2) 

^Rdl %% IT 3RT if gif ^T%T 'W (2.1) ^ STTftr ffcft | l 

^ »■ qf ^ U|l * i ( 2 ‘ 2 ) ^ ^ fam*T(l.l)t ftsT%f%cT 5TTcl ^T SHTfr 


m=e-*t m h;” 


ktP 


. w,y+i 


k(p-\-a) 


= (p+a)-Mff r+ls 

=Mp), 

Re(p)>0, p> 0, ife(/x+p dil8i)>0, (i= 1, .... «.). 


(O', 7j)i, r 1 

0^7 > ^/)l> i J 

_p I ^ ( c ;» X/) lsrl 

( 4 t» ^j)i, j 


gwr 



f 

hr* 

( (*/> «/)i» i 

1 (^J> £/)l» ? J 


±p- x C" 

b 

(a/, aj) x , / 

"\ 

=Mp)> 

L 1 

(A, tr), fij) 

i> q * 

Re(p)>0, a> 0, i?e(A— o-(a,-— l)/aj)>0, fj=l, 

.... 



?t«tt snrar W * 1 ^ ^r^Tcrr % gfsrw tst % *pt ttft 1 1 

3. flrfw 

(i) vfe ( 2 . 1 ) Jr u=w=0 eft St STTJr H-?m* fJnr 
f^>rof5iTe fterr I : 
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TT5t 


x X-x ( a+bx)~ * Hpi+iq.i. 

o 


^(a+6x)-» 

(1-/*; v S), (a,-; ay, Aj) v p x : -A 

... 1 

w 5(a+6xr s 

(by Pj, Bj\, q x '■ • ••> 

- J 


=m b 


f 

0,ni+i: 


r Aa~ v I 
__ Ba~ s 


(1-f-A— •/*; v, S), (ay aj, Aj) t , p£ ■■■', ••• 
(by pj, Bj)i,qi- J 


spnf Re( A)>0, v>0, S>0, Re(A— p+vdil!8+8fjlFj)>0,(i— A m a ,j<=l, 

(ii) qfe (2.1) «x=^i--9x— °> w 2 =i7a= U / 7 2 =/> 2 “U, vr_l, 0, s i 1 

sfc (1.4) 'PT 5ft & fHKTfPTfecT TN* 9TO : 

f 

poo JBx^ 

j o X x_1 (a + bx+Axy- 1 * Hp^ ~(^fbx + Ax u ) r 

(1 —/X, 8), (ey Ej) v p 3 

(. fj. Fj)i> H J 

, , o,2:i.o-«»3,B3 

a M #*,o » fc-»/ a 8-w 


(1 — A; u, w), (1+A-/*; 1 «-w) : — 5 (*/’ £ iW» ^ ^ 2> 

_ : (0, 1); (fy Fj\, ?8 J 

,ic l>w>0, 0<w<8, Re(\+w fJFi)>0, (i==l, •••, m s ), 

Re(up — X-\-(uS—w) fj/Fj)>0, (j= 1. •••. m s)- 

(3.2) 5f w-*0 rfT «r*ft % ^ Jf ft W* <#T HTUT <r«TT ^ P1 
srnj *B5T ®f>t 1 1 

qft (3.2) Sf u-+ 1, W->0 3ftT (1.4) «raf5T * ^ [#1 STTT STH 

fo^TT t I 
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^ et«TT <?t qff % |fff ft IfrFI ?WT4m 


3/T:, (3.2) t m-> 0 (i.4) mmiFT ^ 't" mr 4m [e] 4?r f*m 'rf^rnr 

sito fraT 1 1 

SfTTt Tffr, (3.2) tr w-»l, 8->0 # cf^TT (1.4) 4?f Smf4eT *PT eft pT cT4T 
4?T W 5ITH iterr I I 

(iii). (2.1) *f 

w i— Pi— <71— 0, m 3 =p a =l, « 3 =0, 4 3 =2, 8-»l, 
e i=h,f 1 —k, f 2 =h, E^F^F^l 
^ eT«TT (1.5) 4TT ^q^fT^T 45T eft ^*T famM^eT Tt^P erfWtT 5TTB ft’TT 

Ax u 


f 0 * W ‘' 1 (a+bx-B#r*k h2ZI\^. 


■bx—Bx w ) v 


(1 -P-k, v), ( Cj , Yj\, p 2 

(dj, Bj) u ?2 

,°» 2:ni 2. ,! i ,1 » 0 f A b~ u la v ~h 


dx 


—F{h—k) r(l+k-h) b~* B'k [ B b+ J° a ,-« 

(1— A: u, w), (1+A -p\ v-u, 1-w) : (cj, yj\, Pi ; (h, 1) 1 

— - ( dj, 8/)u q 3 < (k> t)> (^> J 


(3.3) 


4Tff 


l>w>0, w<v<0, Re(h—k)>0, Re(l -\-k— 7i)>0, Re(X-\-wk+u dilBi)>0, 


Re(wp—\+(vw—u) dilSi)>Q, i— 1, ..., m 2 ). 

t%9t<TeT: qfe fJT (3.3) *f w-?0, 0, m 2 =? s =--2, n 2 =p 2 =0, b=v=l, d x = 1 -a, 

d 2 ~l~ j3, 8 1 =8,= 1 Tlf srk (1.5) 4ft siRfer 4^’ eft *ftf *T ^ 

fftSTV^ 43 % 5TCT STTfl f5^4>T 4>mT 4TT mTT4m STB fteTT I I 

(iv) . 5rrcr-*0 eft (2.2) ft sTT^T STSeT i/-4>mT 4>T mtT4>ePT ft , ¥ t T 3 T STU 

?[teTT | I 

( v) . p -* 0 eft (2.2) ft pT ct«TT t*T [s) 4* fimeTT | I 

srcger smr 4ft eftmt ft m<> %« ftt° pi % ftt mftmmr ferr fftft 

srimfy 1 1 
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^ srsff spt 

” C\ c\ 

STRo fTPfo CfTO^ir 
nfaer f%wr, iRstefi snq; 
shtch f|f| rjfarforl, <mp»rcft 

[srrg — farpTT 18, 1981] 

mxm 

?^3TTf^r^TT srf% %f5pgp firara frTRrrwt afft pi srp- *raf 

fr^OTT qh qf 1 1 

Abstract 

Constitutive theory of memory dependent microfluids. By S. K. Pandey 
and R. N. Pandey, Applied Mathematics Section, Institute of Technology, Banaras 
Hindu University, Varanasi. 

Constitutive theory for memory dependent microfluids has been developed 
and a few remarkable points have been discussed. The results obtained in the first 
part of the paper have been studied for isothermal system as a particular case. 

1. srcflPRT 

OTTOT t?f<OT [1 > 2] % WOTTJTT ST tjfflcT (Fluid micro continua) ftr^RT 

tt f%trr frsOTtT Tcrf tt% st Tifr# xx fwr f%rr *raT i tr%q 

ir ^ rrf^%q- % f^ra TT Ttf TT TT«p f^gjcT fTTTTT fT^qqpT MfsiT ST 

1 1 f*rqnr qrt& m feOT ott ttot C 4] a faster faqm?rr s=rf % trrif Tt 
farther TTcTT | tOTT Stfarfaer TTTTC % fT^qvftT Tm'faeROTfa OT ffa | I fqjqfaM ^ 
^SrJT STf % qfafaSTPT cfTT ’J5H$cT TTeq’TTsff % grT?£T F sftfepp TOT fqfa I 

ST^gcf TTT T ?Tffa anfsRT STT % fatr TJwpjei faster faqrRTT ’ITT | faftfa 

q^rrfaOT §|t OTfaqrr % qft=rf%er tt sqtrfa fqrqr ttt 1 1 
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nrgo %o qqlq cT«rt 3TRo jtp(o qpjtsr 


2. fairer 

^ppr ?nwf q?t Rrrqqr % f^rq; ^ farg%fecr trqrqt arcrtww qqqtq q^t 
— q~ (‘j J ~\~V §)~\~ q tkl v l’k^~ip(tkl — ^-kd v U J r'Q t klm v Lm’k \~g~9k (2.1) 

5T^T $*=(e-vfi) ^tB 3^rf |, 6 q^q cTTT, P qgfcT qqRT, Sfq^qq- ^TTOT S^ETT, f w = 

gr<Tf:crei gg-^, tklm sqq, e 3rt5rpOT 35^f ^4, qk q^T arfqqTf (heat (lux), 7] 

tT^qt qqgq, vk %q qfeq qsq?, v kl qft^qor irg^ mr fqqrq % qrc % qrerqr srtftrqr 
a^qr^-sr) q?t qiqJr 1 1 mx % fq?§ Jr q?T«T sfxqq gfqcT fterT 1 1 

fqff% qiqf % fqfqsr g^qf Jr Jr f Jr m ^srmwcrT ftq) farJr w srqqq qpqfrrfag 
q^Jr t le] 

C p q‘(s) = Cp q (t-s)=Y a -p{t -S) Ya’qit-S) 'J 

I 

■Op(/{s) — Dp,, (f s) — Y a ’p(t -s) X a q(t - s) )- (2.2) 

r pq ,«s) — 1 pqr{t s )~ Y, a'p{t -S) ^aq'i(t -8) J 
are Y a . p fqgqrqq srqq cr«n x aq ’ r $sq fqRrrqq gqq qqr 1 1 

q-ffim- ftrsra- % f^R-f^q % qt<R BTCTsR (tnicro lluid) qt> qftqTqT J^fPjjcT gqt- 

qR°ff % gjpgg §rt |?q|tR3r aft 3 rt, arqtsqq, qq^qq qrsq, ^ arwn §*r, 

rr«n gsqT qfqgr^ gfeg % ar-jfspqr qgqT % qqf % ^q Jr ?t and) 1 1 srJt Jr 
qgfifRT qjqqqr fq^qq, fqqqq, grq ggi fqfw arnrcrq g«rr ^q ar??q 2qr % gggrq 
q?qf qT faqq 1 1 

ig gqnr : 


t=F[ 0 (s), D‘(s), P(a), 

«rff C l (s), D l (s), F l (s ) arq^qw qurr g^q srqgqg 
arfcq qgT 1 1 

arq |*r qjqqqrf q?t gg% fgqcr ffg^rgt % arprc q ft> qqq rqf % arrsrrT 

q^ aqq; qr^- % fgq =|qfr 1 1 5 q 5Rf (2.3) fqsqfJrfw ^q Jr sirar fw arr mm | 


0(s), v, k], (2.3) 

I, v fqfsnsj srTqqq | qqr u ^ : q 


>P=F[C r t(s), D r *(s), T r t(s), e r ‘(s), C, D, F, 6 , v, i k ]. 


(2.4) 



69 


srrf^fr hot ?q 

C CN 

fq^ (2.2) % fpr f f% 


cw=i 1 
D(0=I l 

I 

T(f)=»0 J 


( 2 -) 


i k qit f^rmf ij (j= i, 2, 3) % ref it ft*r wn; % qfbnfer faqt arr ^cn 


h — Z *M 5 


• 1 . . 
, 2== 2 z & z /* 


. 1 . . . 

*3 — j Z ^ Z ^» z w& 


(2.6) 


W 5PPTC (2-3) ^t'ftpKT^f5WT 5TT Sq^TT | : 

*=F[0(s), D f (j), T‘(s), d r t(s); v, i u i t , i s ,8]. (2.7) 

*t?t (2.5) % qft&w Jr sfnr^r: c r *(s), D r ( (s), r r ‘(s) crt 0(s), D'(i), n(s) % vw <sfwi 
q-«rr 1 1 

^3qrf?«rf% srf^^t 7 ! (axiom of equipresence) qnr qr^r qr 

srq^qw jttsit, sm srq^q-or ^of g^ tT^pft a-qr swrr ^rforr % f^rtr t 

^Epqnr f~r% 5rr qqatr 1 1 

(2.1) it (2.7) qft srfqre q?q% ^H^tgqpjKTT sp) c rct«TT qn?r % faq q| anqqqqr ff»n 
f% |*r q;farqq gqnjar q^nrqrf % qfrqqq qft qirwanct qit sqferq^ i 

% ^qifrq f%it ^ qft an^mqraiT 1 1 f%rr p- q^qqT qr^t f% twm, fq^qn ?wt 
frnr % sfariroT am qmrq if artfsrrq? oqq+-M star | aft o<s= oo it ^rcnrar 
t % | rr«rr qwnrqr F srq-q^Rtq 1 1 

(2.1) Jr (2.7) am (2.2) qft ^ am farq srfarsmf % aimTar qf^rmt ar^rfim 

qnr ^tan | |*r Tiat | fqr 

tki—'rrhki J r-^ {(^ckm+^cmk) F[0(s), D‘(i'), d/is), r i (s); v i u i 2 , i 3 , 0| — C m i‘(s)': 


■b&Dkm F[C‘(s), D ( (i), F(s), e r ‘(s); i lt i t , h, e\-D m i\s )] 

■Hhkpm+hkmp) F(CKs), D'(5) F(4 W, V i v /„ h, 8\-r mpl ]}, (2.8) 

t kl =t k[ +TT k i + llv {S Dte F[CHi),D*(i), F(J), 8 r '(sy, V, i u i t , i 3 0\ -D ml \s)\ 


AP 10 
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trg-o %C <Tro|Er rn\ 3JU° ’TTifET 
+8 rkmp F[C«(s), D \s), T‘(s), 0 r ‘(s); v, i u i„ i, 6\~r p J(x)]} 
t kim =ilv sr k ip F[0(s), d >{s), r<(j), 0A&> v, / ls /„ /» 0|— JV1, 


i?=-~ F(C'(s), D'(s), P(s), 0 r ‘(*): v, i 1( /„ f„ 0], 


aft aiTf«ra s^f % f?rq; ^^ngcr f i 
trffrqt 3RrfW I 


0-+-L <Jk 9, k>0, 




C=8 c F [c»(j). D*($), T'(s), 9/(s); v, /„ /„ f„ 0|-- 


cK'J(s) 

ds 


+8* F [c*(j), D*(«), F<(j). W: *1. '*> /*. 

+8 r F [c*(j) t D*(s), T l (s), 9/(s); v, i x? **!•> *a> ^1' 


4- 8 ^ .F 


C*(i), D‘(s), V(s), 9,t(s); v, « 1 , h, h, 



J 

a U 

</r*(j) 

r | 

ds 

, 0i- 

d0 As) 


f«i% arofcp sr sft ^rtm 


(2.9) 

(2.10) 

( 2 . 11 ) 


( 2 . 12 ) 


(2.13) 


fcr%g^T 

( 2 . 8 ) ?r ?jt | f% w re t t, ^KJTFrfcr % sre (, t- — a/a v F[C<(j), D'(j), r*(j) 
« r '(i); v, i\, j t . i :i , 0]) °PT re*r ggs are? F % falw srrarar^r re arrfsR % rerer 

ffcTT 1 1 

srk v\, (2.9) if re 

W «V“ -2p{^ *«+8£ lim *W + g£ 'km Imp 'pi }) 

tffarar ^reirfcR str 1 1 ^ f % ir§ sr z're ^*r sr?re re 3 tfi are? c b : 5R s p F re 
srrfsR ft* % rerer ar<rer ftar | i nf snrre zh sr? % %q fa<p $ wanr | <sft wr? % 
v w =vii *ft I srafa; fw sRta a«rf % ftn? ^fr g;s*r sr! re re> arerre 1 1 
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*qf?r srrfsra- sq 

2 ^, (2.13) % qf *q*e | f% srpcif^ ^ ^ ^t ?*pr fq^qqr &erf q*rr qrq 
sforra' % qnqqr sfv stiff qrr qfq ?>r 1 1 

<$$ qqnr f q fq^fafer srfnr qqr qfq% | : 

s^®r : *ptkt tq q<qrTql%q? srawf % arq^qq, f sq-atq^qw after, srqqqor fnf 
’tST'ft cK^ff ^ttt Saif % 3g?Tvr fq^ 3tr qq% 1 1 srRtfw srq ^f ftt; q^rq % snq ■ 
fqnrr arrar | aft wq cfqrqf srqfqqq qf <jfe srctt 1 1 

q 5pB ©qf qtqqq; % srra qff | fqrqj anq qtqqqq % qqq qf qfqqisr (2.12) 

sht fqqfarq 1 1 sq sppk 

q=Q[0{s), D t(s), r>(s), e r t(s ); v, i v i 2 , z 3 , 6]. 

fafw swr 

fqqrf qqqrqfq wm % fan* fm qrq ^fqfrq qfr qfqqTfqq q:qq % fqq s q 0 qrr ten: 

qrq qrq %<f f wffqr 

et(s)=e 0 it(s), (2.14) 

/ 

qqf i‘(s)= l, 0-^s<oo qtarq | sft qq qrqrteF srsr qrf qrsqfqq? wi 1 % <?q t fqfqq 
qqqr 1 1 arq srfqqaq ( 2 . 14 ) % ar?qqq fq (2.7) if %q>q ( 2 . 13 ) qq? % qrq?qf qff arcaraT- 
2 #qj fteq ^q fr zsqTqrfer wk. qq^t | 

/* w =-. w *S iW +l/v{(S cte -(-S CM i t ) F*[0(s), W(s), r l (s); v, z 1( z 2 , z' 3 | —O m i(s)] 
~\~$okm F*[&( s )> ®*C0» P(j); v, z'j, z 2 , z’ 3 | D^ m i(s)] 
t" {&Fkmp~ l r bpkmp) F*[C^(.s), D*(j), F*(s); v, z'x, z* 2 , z' 3 | 

(2.15) 

t*w=^w+n*w+l/v{8 Dte |F*[C f W, D j (5), P(s); v, I\, i 2; i 3 |-A»z‘(*)] 

+hkmp F*[0(s), D*(5), P(*); v, h, i 2 , h\-rt pm i{s)]}, (2.16) 

/ *kl m = 1 /v h Fkmp F*[C\s), D‘(s), F(s); V, z 1; z 2 , i,| - D^a)], (2.17) 

■>?*= D j (j), F^s), 8 As); v, i t , i 2 , z 3 , flj| e=6 a I+(s) ( 2 - 18 ) 


sftq; qqqT?q stq afqfqqq Pth ff qqiqtq ft qiqf 
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qqo %o qtotq q«TT 3TRo qqo qT' I % J T 


3 C F* [c*C»). D*(j), r*(j); V, /„ /„ 1,1 ^- } 

+S D F*[c‘(J), D‘(j), F(s); v, i lt r 2 , «„ | 

+S r F*[C‘(j), ^(s), F(i); v, i„ /„ >0 (2.19) 

qrrrfer qmm qqqr<ftq q?qf % fcrq qq% qTqf «Pt qqrqt f 1 

qff fq (2.19) % TRt f f¥ srtcffC^ 5FT gfr qTf g;W OTT ?“$?T ftpW'T S*R % q>K' i r 
| i fqsqrq-q: ^ <n<r | % qqqqftar ^ % faq ott gw fawq q'qff % qfqfra' % 
qnrw artqfw m q>r qtq ar-gur ^>rr qrffq i 

fqqqr 

1. qtr%q, qo qto, Int. J. Engng. Sci., 1964, 2, 205. 

2. qft, Proc. llth Int. Cong. Appl. Mech. 1964, 1 3 1 . 
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T’ff ^ ^ ^nffr ^ ^pt shrift 5RT| 

3T3WT*T, X^o ipr° cTRT R*° S?t° ^ 

»lftra fRRTR, 3TTO ^RRTHTsft 

RRtvm f|?S fR*RfRsrraR, 

[ 5TTR — RRR 26, 1980 ] 

mTTm 

sPTTfcn: 'ms r mtwfrm %r q ?r rr 3pjmeR =|r^t # mrmf%mf?r 

Jf TR^R ^ fRcrfTR ^5T^)Off §• TTRT 3Rfifter 9RTR SR % FRTrT JTRTf RR fRRR f%RT RRT 
| I SR % ^R RRT fRRmRWtm STR 5TRR % aprPTR ^RT Rwlf % %R % ts^rfRRT srrpF RTB 
RR t 1 ferPOR % RR RR STR STRRT A RRT K 1 % RRTRT RT 3TERRR f%RT RRT | I 

Abstract 

Unsteady hydromagnetic flow of a dusty viscous liquid in a rotating channel. By 
H. L. Agrawal, S. S. Singh and P. C. Ram, Department of Applied Mathematics, 
Institute of Tecnology, B. H. U, Varanasi. 

An analysis of the unsteady flow of an incompressible viscous fluid with uni- 
form distribution of dust particles in a parallel plate channel rotating with an angular 
velocity Q, in the presence of transverse magnetic field is carried out. Analytical 
expressions for the velocity of the fluid and that of dust particles under the influence 
of variable pressure gradient have been derived. The effects of the decay parameter 
A and K 2 on the velocity distributions are studied. 

SRi'frgR, 3JRTR RRT t^RRRR SRf % RTR ^ flvT RRSt ^ t % fTlRT 

aiRfTRcff RRT RfTRrff MED STRTff RT RSRRR f%RT RRT | If 1-1 ® 3 ?RT % RRT SR RldfdRTR 
% S|r Jr R?TR Rl% 3TRRT 3)fgRRfgRt ERTR 5RTR SRf % RRTf RT ffmRRT % 5RTR % 
31WTR t ^ T|| I R re^R [11] % fRTRR rfR % mrffR RRTf (laminar flow) % WfUcd Rt 
fq%=RRT R>t | I RFRf RT 3TFFTT ITRRRTR RT 3Ft RTSRT ?R Rt I far RRrf 
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tjxTo TT5TO 3tWH, fe? 5WT "fto €to TFl 

^ ^ it ^ Wf *t *hr arfiw «TT, ft wfrtwff ^T $r Pram 5r*n ftens 1 *] 

% ^ ?pmsr 'TftHtTTT % cPK 3R-3RR STT^TW ft f^PR f ?T ^fcT *pt f^FTT 4ft | I 
^■g[i3] =f wr ft ft ff^JT f 5PTCT 5^ % . srcRpft SRTjr 4>r iw % ht«t wraftift ?R 

SRHT % 3 TRTO 3 Rm f^rr 1 1 ^ [,4] ft % t *w ^ ^ 

% HRfET ir uilrorf fr*n I qr«t [l51 ' ft fsrw a* * awrnflr snn? *r arwra* aft asswfta 

®f fe^TT I 

5T535I ST'RT ft |wft ftft f5PW 5TO sR % BJWrft *RT? TT fft?TPC PPTT | ^ft aft TOR 
3 rr fftfftnft % ftfa if ^ftorte ft*r % ?rr«r ^ m ts ^fr 5rftf n srwr | argsr^ l^t '^4 

qft OTfftsrfft ft f»fa *fc 1 1 
*rfwta farocm 

arcWfar sa % fatr, sr^sRsr shr *fit *f f 5 ^ * 

flRrctjj |t% tt *rfft g-«TT to % *r*fT4R«i fftR spar ft ffttr srrftft i 

gtcRir liquor 

divT-0 <*> 

divT =0 ( 2) 

ftfta g-^sp-RT 

L— + (u. V) 1M-2& X W = - * grad p |-vV a « 
a* v P 

/"• ( T-7) t '-(7 x 7), (3) 

P P 



^ 7 , 7 5FTRT: SR cRT f*T % ft<T | I A ftspW ^T ft* t ^ ^ «PR*ta 

^ T P^p'-Pi2 \Q X r | 2 , % *rRft if |, p' ?r 5^r sh p ^r sw ^r 

f ? ^r ^T # t, p 3CT S PT t V Jf^TT^T |, » W» «ft K ' ^ ^ 



shrift 75 

srf ^ Rrr I e f^rr ?#r nfefor sraff % f^ ^ |, M ^ ^ toit 

I I iVu f 5 T RRf ®PT *f©TT | aft-?: Trfcr 3 ?T 3 Rfsr Jr fcsR I, J s*Rt SR55 f, 

B 'gjspftar iSrjt srfesr |, E fenra- sfawfer |, H ‘n^ffa sNsfssr (B =ne H), p e =spr- 
^rar <rt a 33 ^ tsra =wmm | sfr srftrsr rutt % wi Jr 'fefr'R 1 1 

Jf f^Tfrrf%g JTfRyif 4 >HRTf qet <R | 

1 . "ft % Vtit 3 rrf% «M*r 1 3 ik % MFf % fSrafor 1 1 

2 . ^ff ^ eR^r % rr TRrnrf?r^> srfafaRT, s^rr ^rrrtjt ?r«n 4 ?t 

R^fsTcT 4R f?JTT w | I 

3 . 4 >W % *ft?R R<T IJSRRR | l ; 

4. Rif WT % *TR 3fsftfir fsPrr qR f^RTR *rff f%qr W I 
5 - srarf ytfenrT mfker 1 1 

6. 3eRTT=?RTeTT 3RT # R^STT sft >rf | I 

7. ST35 ^rFct % SRPR ^ <pff w ^f^En - ERp* ffUR | I 


qf? ERR 4?t IR'tWRT RR <R 4R% ^STT 5TR eft fR : fP5p#j- ^7TRS ^ER qft 

Rf *th ^ 1 3fhc ?*r fRf arjR fEsrafcr ^r §*rt % £ft?r sr qft ^rr qft 

*re>cft 1 1 nrft Trff, f??R m ^wr jtr frrar *rt | 1 

|rr ^*ft spTsffsm FfTfrnr 4?r =f tr qR«t fa> z-m t qff^rsrf t RR«r |, z=±h \ x-srsr 
Z-3T5T RT RRRRR fesiT $ Rt nf | I <rfgm X eT^TT y ferrsff if 3RR | 3TcT: ??TT 

% 1%q m %^r Z eRT * <R fRR 4Rff I 


u , v %*ff apt 

u =(«!, u 2 , 0) 
u =(v x> v t , 0) 

% ^ ^if?qer f4RT ^TT ?T^eTT | I cT5 ^fcT % f?R5Tffer ff RRTRTR ft | 


( 7 ) 

(8) 


du 1 o/-> 

^i-2 Qu. z = 


1 ., , g 2 w x , K'N n 

-- SpiSx+v—^+-j 


(Vi — Ml) 



( 9 ) 
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tT^o TT^To 3TCTam, qao TTg-o cT«rr fro ft° TT*r 


0Wg 

s t 


4 “ 2 •Qwj > ==: 


p ad 1 " s z * 


+ ®(v 


■«*) 


°B n * 


w„ 


0 r= — - ^ 

p dz 

m(dv 1 ldt—2Qv 2 ) + K'(u l —v 1 ) 


aft B 0 q-fifer qr aw qaaraH =|T5feta aa 1 1 


( 10 ) 

( 11 ) 

(12) 

(13) 


affe^a (l l) % STEfT % Sa afaafe STa % Wrfaw 47 t 5 T 5 rffT 5 T 5 f?Wr | I 
fir iff ^F^qr^T fe sa ^-sr^r q?r f% 5 Tr f aapaT affarraff z—±h % asa feaiaafa aTa 
naa % aara % sRraa aarffa ftaT | i w aawr % feq ^TgvB afwtar afaaaar 
fawaa I : 

z=±h:u 1 =0, w 2 =0; v^O, v 2 =0. (14) 

aftatar afaawf (14) % 3T?crif?r (9), (lo), (12) aar (13) aafeaaf art fa a^ar aana 
afea | i afeata aw art sra arw %feq fir *fea aar aa aaraw an: a| |, fsnt sa aarc 
aftarfaa fear aar | i‘ 


q l =u 1 + iu 3 ^ q,=v 1 + iv i , (15) 

fir art afaata if faiafefea at aafeiaft f an (^ar) fsm 

agar =re;f a aaa ft afe | 

^+2i K* qi =-f x +gl + (/// ) (q 2 - qi )-M* qi (16) 

S~+2 i K* q% — (// /) (q 2 - qi ), (17) 

ara fa faiafefea a-fafta araTsft art aarFa^ araa f : 

x=(jc//i), z=(z//j), u 1 =(u 1 A/v), u 2 =(u 2 /z/v), 

v l =(v 1 h/v), v 2 =(v 2 A/v), p=(p/i 2 /r>v i ), j K*=(Qh 2 lv) 
l=(mN 0 lp), f—mvIK'h*), t=(v///* 2 ), A=A/i 2 /v), 


(18) 



sr^T| 


«lff M 3f^T 


JT: (15) <r*rr (18) (14) 

z=±l, q 1 = o, q 2 =0. (19) 

if jPTHfa ft ^TTcrr 1 1 jtrt f% sr^'T | sfk g-g- fir 

ft? _ 3 jr,| 8x==flo+At 

(20) % 'tftzm if p- HR rr^r | 

?i=/i(z) (a 0 -AO mr q 2 =/ 2 (z) (a 0+ AO (21) 

(16) ?r«rr (17) if (20) cr«TT (21) 3ft irfcrrqTfef ^ sfa qftsftirc sf^rf/(±i)==o 

* 5TTT f3T 3R?t TT f if STTS ftfft | : 

9 >= (,, ^{ 1 -Sf>-+ A ') m 


1+ ra-^ 


a o ~\ HAf 


+4f 2 K 2 


(a 0 +Af) / coshftz 

iS 2 V cosh/! 


^+2«»)(l+H.^/ +i A ;+ 2iflP )+M 3 


1 + ~~T 7 -r 2 ^ 2 
a 0 -{-At 


(22) cP3T (23) if m sfsrf 3ft ^£3 3TT% ITT 


“j — ( fl o+^0 


(A^-Atf <A£-A£) Ag+Z^Aj 


(A^+Az 2 ) 2 


(AS+Az 2 ) 2 A , 


„ _//, . [ 2 -^1^2 I (^1 2 ~^2 2 ) ^12 — 2^ 1 y4 2 i4 1 1 

2 “ ( 0+ ) L^iM-^S! 8 ) 2 + (^l 2 + ^2 2 ) 2 Ab J 


(l + (/A/a 0 -At) ^+2/*^ 


1 + CAM) + AQ — 2fK 2 u x 


^ u =cosh A t cos A 2 cosh i4 x z cos ^4 2 z-f sinh A 1 sm A 2 sinh A x z sin A % z 


AP 11 
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tTTfo SlWSr, T[¥° %*[ ?T«tT <fto gto 

^ 12 =cosh A 1 cos A 2 sinh A x z sin A 2 z — sinh A x sin A t cosh A x z cos A 2 z 
^ 18 =cosh 2 A x cos 2 ,4,-j-sinh 2 A x sin* A s 
T A x =(a x Pi-{-a ifii) 

T A 2 —(a x p 2 — a 2 ^j) 

T ‘=('+^?r,)‘+ 4 ^‘ 




?«-[y-( i+ ^) + 4 i +«4i<y +4/ ‘ x ‘)}i 


^0~f" At 


1 + / -hjf M- 2 + 


a 0 I' A t 






f%?r i-8 qr^fr sr-forrta ^r qrfr^feFT? safer | ^rs 
1=0.2, /- 0.8, a v = l 5WT A=l. 

qfe q^r ars sm ^ ferr Jr 3?r crm f?r afe # %*r qix^fe^sff tc fern: *pt 
eft fir feferffe srra fa#»ft i 


f^r i 2 Jr effefe* fr^r f% a % irrcf % faq as ?t*tt fer afe 

cpncpjpft 3rfa; U x cT«TT V x % % f ? ST Tf^ft | I feff Jr Sf '4V 

fJrsqref ferraT ^tt spFen | fa faffer ws % fer as sst ^r ar°Tf aft fe qfp^fa^T^ 
grqfer sfa 5f ffe % srrs sfe ^TTcfr | i 
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l ?qr % ftrq %*r 'rfrstfemf 

(7=0.2, /=0.8, a 0 =l, A=l, t=l, Z 2 = 1) 



f^T 2 «PWf % f^TTT %ir 

(7=0 2,/=0.8, a„=l, A=l, r=l, Jp=si) 

fa* 3 <mr 4 % A % tigroif % ftnr s=r ?rm f?r wmf ^ %q TTr^rt 

f ^ wr if ffe % *rT*ft*T <|nreta&r if sr?3V srraY | i ^r Prrf Sr ^ * srmr |t 
^TTcTT I ft? M ?r«TT OT % f^T *TFff TT %* 'Tf^r^T^' £ 2 if =rfe fT% % ^FT- 
*TT* ^TTcfr I I K 2 % qx 5RT^ W STTcTT | I ' 

^qg'rfvpt^ if ^ *w |t ^crr 1 1% Jc-arsT snn?rR> f??rr if s* *rfo 
% iff ^tt^tt ^tt ft? <p- qm wt gtfr fcsrT if *ftrerftr fft i w sn^nc ^rr 





4 5 pT % f-j-q- g-jj- 

(/=0.2, /=0.8, a 0 =l, A==l, M 2 =4) 


^nr ^ | f%?R SR*T SR 5 R: 5 H^T ^ ^RT | | ?R foy ^ g? ^ ^ irfipjf if 
% % |*t (drag) % sra ^f?T5?ft?r *ftar | i 

3 R ssr ?m 4 iorlr % »ftor srt§ 4?) 44 trir^f^praff tc firwR 1 

f^ 5 w 6 srafira 1 ^ | fa forc K " am to <k sr cr T f<=r *nff % ttW srt| 
qfr^f^nr fimpta ^ t ffa % «nra--srro mat | 1 w 2 ^ ’rf^f^ym 




TO tfl wfl I sww**,*^*,^ 

f*n? «i am v 2 % ?rnff % 1 1 



f^r 5 % f%TT %*r >rfT^f?^Tq 

(7=0.2,/= 0.8, a„=l, A=l, f=l, K 2 =l) 



TTRo <TRo 3TRRRT, qRo TTRo RRT ffo rVo 7JR 

oagt 

' SSSs \_ &st | t ~ 3 

/ OJS„ 

:: >- -V 1C = 4 i t =3 

/ / o-io 


" a ~*^ Ss N v \ \ y w , t S 1 

/ yv 



7 2R % fecr %TT 
(/^ 0 . 2 ,/^ 0 . 8 , a 0 -:l,M 2 ^ 4 ) 


K - 4 » * ~ 3 

K * 4 • ts? 


8 ^ WW % mrr tq 'TR'^R^TtT 

(/=0.2,/=0.8, « 0 =1,M 2 =4) 


RRS'tfi Mrrt £r sr | fo ?r rrt fsr *fr rIr retts % shTR y arsr spt 

^RRR^ (%RT R Rfcr ^ I 






srerrct sr=rr^ 

ft??! 
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<rfWf % *** 

%HTn TfHfoefa^ n>TH3T, ^3* 

cT«rr 

3TTT 0, ^T 0 

nfara fawn, 

Ttwenm faunfastrau, 


[m^— T'f 24 > 1980 ] 

RTTfal 

fafVnr nforat % n*r n^n ssfw nrot ^ f s ^ ^ 

ssT^'nf n%r srapr fafa n^r 1 1 

Abstract 

Relation between integral transforms. By Ravindra and R.S. Kbandelwal, 
Department of Matematics, University of Rajasthan, Jaipur. 

Some theorems depicting relationship between various integral transforms are 
given along with their corollaries and examples. 


1. i%*T, nr^ Sfoa n^n nnt P» nforaf «Bt **nn Tfantfafr font 


3TT%nT I 


ftp)=p f * ( pt) 112 J v{ pt)f(.t)dt, p> o, 

ft P y.=v2kP f* (pt) m K,mm, r(p> o, 

<l> n f A x ) '■ P : T ] = J 0 e ~ lllnpX G m+n,m+n+2 TT^lff^ 2 " 43 
m L b{, pj 


( 1 . 1 ) 

( 1 . 2 ) 


AP 12 
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Tcftfs cfsqr 3 tro Ttg-o *=nj%H'rr?r 


1 

#1> * 

**> a m a is * 

•*> a w 

4 

&1, . 

*•5 h A , pi, •' 

■ 2 j 


f(x) dx 


srff w ^«TT n spr yrtf^ | f3fg% Pp 


SBlf 71 (1.3> 


0<m<3, n^O, m-^n^l |arg p|^min ^-—,4-— x ibl f(x)eL( 0, £)• 

(1.1), (1.2) cT^rr (1.3) SPffiR'tff 3p> xim* *t ft** ST*PR ^i%cT 

f%qT 3 n%^T : 

^(/>) jL/(f), <Kp) -£-/(0 a-srr f m (p) =-/(0- 

2 . sft* 1 : sft 


**rr 

*t 


v 

r wJLw*) 

m n,m 




*r) (3~m) 


( 2 . 1 ) 

( 2 . 2 ) 


(0 


4 wvn - 2 rc m , f‘* _^+»r,4r 

IJ b t + Z Pi~- Z Cti~~ Z ctj 4- + & f3/2 r/,9 ®o»+fi+ 2 )r,aj+(m+fi>r 

t«l i**l i“l i*"l J 0 


2 $ 2r 


(s) if) 


&(-bi-9+ 1, r), A( ■■■|8/-fl+l, 0 

£(+1/2,*), A(-a«-^+1. 0» £(-«,-*+1,0. A(( v M)/2, 5} 

./(0 dt (2.3) 

0=A/2+3/4 rls+k/2 

(^1=1, ...,4,)=1 m+n-2, w=l n ?wr v-1, ...,»») fir I Ml f** 

qf^ ott|^^(A w )I =pt <A% Prrft ft ark ( 2 -3) yfcrqt srfwrct ft i 


sr^rtf 2 : 


cr«rr 


<£(?) =/(0 

V 

f (p)JLt*<Kr' ls ) 

m nm 


(2.4) . 

(2.5) 
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/ \ s (-n)* 2 x k _ 3 ' 2 ^ p^a-rns-m) 

Vm\P)~~ o £J pX+i-3/2 rls' -* 

4 w+n-2 n m r f® ^nr, 

2 b t + Z p t - Z Of- 2 oi+A+fc-3/2 r\s I G„ H 

\t-l i-i i”! i“l J u 


,nr,s+4r 

25+(m+n+i)J* 


2j\ S 1 / 2r\* r | A(3/2 +v/ 2, a), A(-*i -*-H> 0. ®+ ! * r )> A(3/ 2 v / 2 > Oi 


LV ^ V ^ a(-«.-* + 1 . 0 . A(-«.-*+l,r) 

. /(O dt (2.6) 

3Tff 0=A/2— fc/2+3/4 r/a 

(=1, ..., 4,i=l, .... m+n-2, «=1 « v=l, m) 

f% I /'I 4?r t^r -rfw ct^tt *»* ft (2.6) -m 

srfjraTft ft i 


aim 3 : 


f (p) JLtmrrp) 

m m,n 


r> «° (—n) k 2 X k 3,2 ris 1,2 p \(l-r)[S-»+ll-J| 

^m(P) == ] ^ Q ~~k\ pX-3/2r/ i+ l • <•“ t 



_nr,2j+4r 

(j 2J+(m+n+2)r.(m+n)’' 



A(3/2+v/2, j), M-bi-9 

A(-fl«-S+ 1 , 0> A(-o» 


4-1, r), A(— Pj— 0+ 1 * r ), A (3/2-v/2,a) 

-0+1, r) 1 

-/tO* (2-9) 


0=A/2+fc/2-3/4 r/s 

{3fff i=l, ..., 4,7=1, ..., m+n-2, «=1, n> cT«rr v = l, ..., ">) 

ft WT Tfw 1/(01 ftOTR ftcrm % 'tfW'/'V stfeTc^ ft 3 th( 2 . 9 ) 

Wt asrfTORt ft I 
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5TCT 3TRo it^-o 


4 : 


<Kp) JL f(t) 

V 


( 2 . 10 ) 


<// (p) ~^t X cf>(t r ^) 

m n f m 


( 2 . 11 ) 


n <*> (~Yi\k 2^~k+ zl2 rls-1/2. 

&p)-£ { ~4 2 7 ^ IiTO “- <2 ’ ) 


. n m 


2J b{-\- £ Pi — £ cii — £ a.j ~f A -f /c+3/2 /*/*s‘ 

^ r y-i z'-i i«i i-i 


f® 2j+«r,4r 
1 Q ^ (m+n+fyr^s+im+Mr 




M-bi-9+.l, r), A(-#t*+ 1, 0. A(l/2-v/2, j), 
A(-««-^+l, 5 ), A(— «b-^ + I. 0 


( 2 . 12 ) 


0=A/2 + fc/2-t-3/4 r/j 

5T|f i— 1, .... 4,7=1, .... m+n — 2, «=1 n cr«rt v-=l, •••> m) 

sreif fr 1/(01 *TTf5R qf^ qqr \t x <f>(t r ' s )\ 4> n m qfw fasrqrq ft ark 
(2.12) qqq arf^r^nr/Y ft i 


sr^q 5 : qf=r 


P(p) -==/« 

m /i, m 


OTT <Kp) ~= r x r (* rls ), 

y m 


=fV OD / — n )k 0 } '+ k{rls ~ 2)+1 l* 

fcl P Ukrls ) 


4 w+n~ 2 n m 

X-f (fcr/^)+i ^ Af + £ Pi — £ <*i — £ a; 

V' 1-1 



flTTTSsr qfwf % jtsjt 
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r 


^s t ns+r 


1 


!lrV r ( t \ is 


0 ' J (m+n)^+ 2 r 1 (m+nf 2 )i ] \ p) \2s / 


V. 


* ’ s 


A(=F*/2-»/2-fc/2 ,/,+J, r); “»+ fe ± ^-L "j 


bt~j-k b^A-k-A-s — 1 , fix A~k fiffj+n - 2 ^ kA~$ 1 

1 — , .... * » ~ > p 
c 5 1 x S s 


1 f(t)dt 


srJra 6 : 


gr«rr 


<rt 


V (p)= m 

™ n,m 

■ kp ) 4 




<r>' 


n » * ^ + «- 2 1 , 9 

,A-fcr/«+t Jl-fl 4 ^ +2 

W * 


r 


^n, 4 j+r 


0 ^ar+tw+nrajjjCm+nj^ 


miff 


l-bi+k k-bi+s . 


A(=Fv/2-A/2+fc/2 r/s + fc+i, r); 

1 —a, A— a„-t-s 1— ai + A A— a OT + .S 

, .., J 9 s 

s $ 


_ 1 — jSi+A A-H^ — Pot+b -2 1 


S?UT 7 : *rfe 




cr^qrr 


eft 


«*) 4- fX C (rr,,) ’ 


. . . 1 s (-«)* 2 ^ * (r,,+l> p N(i_r)+(l-i)(«-«) 


/(O * 
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cT«TT 3TRo q^o 


s w 4 m+n~2 

( ) \~k rls + % l 1 — fl;+ 27 1 — Oj — 27 l-6 ; ~ 2 1 -jS 2 )-2 

TjV - 1 ‘ J i i"i l a f 2 


“ g*". 4 **' ! r 2 JL , 2 Y 2/- \ af - 1 -fej+fc k - b A -\-s _ 

0 2r+(/)H.«42) ( j' J (w4-rA)-r | W J \ p ) j S ’***» ; 

t 


A(4=v/2-A/2+*/2r/j+Jt+i, r); 


j PjlSiIs Is h l 1 ^z&hs=s 

S ^ 9 "** S 


l~ a » + * *-«„+* l_«,a.jfc k- 


ST^T 8 : 


r{ P )Jz,,, f{ t) 

w n,m 


</>(P ) ==■ Y ^ (/'■'*) 


/(O dt 


2/ \ Is ( — n)^ i^^kiris—i) 
p( P) ~ —j — 27 v 

V 77, k’O k\ pk+ktrlS) K*"J 


k+/crls+bH i +' U+ Zr*l3 i - 2 a ■ 2 a , 

(r) <*> x-i x - 1 *«i i-i 


[“ ^nj+ar I ( J__\* s {2r_y r a x 4 k a„4 fc+s— 1, 

J o 2r+(wi-f»)j J (w+n+2)^ | \2s / \p J s 9 * 9 S J 

l 

A=Fv/2~-A/2- \ r/j+fc+i, r )£l±* , ..., a »+±± s J=l ' 

£ S s 

j . , , /(O dt 

PjdJi 1 . fii’rk Pm+n- %+k+s—i 

s’" s — 5 J 

stto qft fafa 

l %■ m y h <if “Pt 5TT c ?r °pyi% f 7 rr<Tfprf%cr ^ft'SRT ywif'fcf ^ i ^ ajar 

•srJnrf % faY tft spite fern *prtt % \ 


l : Jrfer f>r snT? C7] % qf^ipr n faswfa fe d ter 

n=0, m=2, a T =b r , r=l, 2, 3 ?rqT * 4 - W 2 , & =£-m/2, 



9 1 

otto (2.2) <rfw sw 5n%JTT 3rtt stirsr *ft ^nffarw (2.3) ftn^rfer stot 
^tt i 


'As j* x <AO r/i ) ; P • 


bi, b a , b a *1 

bi, h, b 3 , i+M/2; | -m/2-* p 


2^-t3 2 r/5 
nXf-3/2 r/s+1 


2 r \*7 f 


r/ f \ 2 *[ A(— m/ 2— A/2— | r/s-f, /■), A(M/2-A/2-fr/,s+|, r) 


p / \2,s 


A( v /2+i, ■s/j A( — v /2+ii 5) 


x/(0 dt. 


2 : 5t«t fir 

n—0,m—2,a r —b r sr|f r=l, 2), 6*=i+M/2, £ 4 =i— m/2> 

| at (2.2) mi^rt qfw ^rrar | sfk «w< u r (2.3) 


>A* |* ? '<A(* r ' i ) : p ■ 


h,b v i+W2,l-W2 J ^ 


1 = 

i_u/2J 


2 X +&/2 rls 

nX+3/2 riSil (2' n ‘) (1 




At - W2— A/2 | r/j-t-f, r), 
A(1 +v/2, s) 

A(m/ 2— A/2— | r/j+f, r). 

A(|— v /2, J) 


/(O A. 


3 : JTf? fT "i=3 e^T n=0 T#', <+=£,-, SffT r=l, 2 > 

<2 3 = — m/2 — J, b 3 —\-\-^\ 2, Z>4=J — m/ 2, P= i m/2, 

?ff (2.2) foWT9T [81 STTT qfwfw y-'rfw ft 'STTeTT | afa tffffat'JT (2-3) ff»tT 


^m\x K 4>(x rls ) ■ P ■ 


bi, ^2.-M/2-i -I 

*i, i+M/2, i— m/ 2; -i-M/2^ 


2X+3/2 rls 

nX + 3/2 f/S-il 


' (r) l li+ Usnrls + if" G^[( 


" r *’ r OlYY-L^! 

n Gj V* A p ) V2s ) 


A(-m/ 2~A/2— | r/s+|, r), A(m/ 2-A/2-| r/j+f, r), ^ 

A( v /2+i> • s ’)> A(l — v /2. ■?) 
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R*TT 3TRO tTtfo 


^ tsr^tr 4 : f*r 

m=0, n—2, a^kl 2+3/8, A:/2+7/8=fl 2 , Z^p/2+1/8, * 2 =-+/2+l/8 
#, /> % WR TC 2p T#', i 3 =5/8 + p/2 <prr * 4 =5/8 — p/2 

?fr ( 2 . 2 ) ?r rr ? [ »] % sm qitfe % ?rm stt "^ ^rtt afh : ^#^^( 2 . 3 )^^ 

RTCR q^»TT 


*r , &/2+ 3/8, /c/2+7/8 . (_ 2)1 

A*) : 2p : U^Lfi 

L P/2-t- 1/8, —p/2+1/8, 5/8 +• p/2, 5/8, —p/2-* «> 1! 


( 2 />) A+ 

t \**( 2 r\ ir 
P > 


9^+312 r/j+i 


i : 


2r s 4r 
J 4r,2^f 2r 


(4 H - 


AC— P/2— 0+7/8, r), A (P/2-0+7/8, r), A(— P/2—0 +3/8, r), 
A(v/2-*, jr), a(—*/ 2— 0+5/8, r), A (— */2— 0 + 1/8, r), 

A (P/2 — 0 + 3/8, r) 

A(~ v/2-i, .v) 


/(0 * 


0- A/2 + 3/4 r/j H 

5 : fff 

m — 2, 72 = 0, C7i=^-(p /c), C7 2 =|{P — /c + 1), * 1 =^(P + P'), * 2 =(p +/ x + l), 

l(p-P')~b 3 5r«ri *4—|(l +p— /*) +h si^tr ?ft snftERor (2.2) q^TR 

qfq=r# % wr - ^ srfa ^Rtqncur (2.3) q^r j^tur 



i(P — /c), -Jf(p — A:+ 1) 


Kp+p)» 4(1 -fP + /•*)> $(P ■-/*)> KH-P - /*) 


] 


2^+3/2 r|j 

— — f r )X+*+P43/a r/J+1/2 

ph+312 rlst-l V > 


,s,4r / t Y+ 2r y r 

*r,*f+i'Y2/ ) \y) 


A (~ ^j^-A/2-f r/j+1. r^,A^— — j--— A/2— J r/j+1, /. 

A(v/2+i, ^), A {— P 2 k “ A / 2 “S ^+1, — P y--A/2--i r/i', + |-r j, 

A -— A/2— | r/i+|-, r )>A^~ — .p A / 2— i 4* +4. r ^ 


A(— v/2+-|, j) . /(O dt 


(2.13) 



STqFR' 'rfwf % 
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ffT p=—K | gt ( 2 . 2 ) TrT^rf: % [5] fft^rc wt qfktq % rn$ 
srh 'PTcfT | ark qq ^nftfrTtir ( 2 . 3 ) *t ^ sqknqr srr^r fkrT | kwir p=-k ^ qq 
( 2 . 13 ) Jf smtqkr ft 1 1 

qfe ^r P=“P w ft (2.2) qqfPi % fsfrq shfit % qfkrf % qr*nrq; grspq . 

fqfkr qnsn | ark qqkn^ (2.3) t*f> ^r qqknqr it Tpqt ; qfkr ft atT^rf (2.13) *t 

p=p 5TRT fktt art ?RkIT f I 


qqsrim 6 : qfe fq m=2 3 «tt n=n- 4, ■?;#' afk p % ^tt^t qr 2 p jM, 
a n -i=\{a+m— c+\), a n _ 4 =£(a+m— c-f 3/2), a n _ 2 =b, 
a n _ i—hy a r —b r tH r= 1, 2, .... n+ 6 , &b_ 5 =6 i> b n _ i =b 2 , 

b n -s= m l2—l, b„_ 2 =ml2+i, &B_i=i+i( m— c )> ^n=l+K m_c )» 


gt qqaff qfkrf w «^i(p) % *rm ^pftqrOT (2.2) qn ^ q*q?q srtqr fPrr atk qqtq>q<jr(2.3) 
krrqqg; ftnt 


,n - 4 


U X x(^> 


r/* • 


:2p: 


%(a+m—c+i), \{a-\-m— c+3/2), a x , .... a«_e, &xA 
fei ft,, £m— £, £m+J, a u ..., a„_8, l+Hm—c), i+K m—c ) 


] 


on 

= z 


k** 0 



s+(n-4)r 9 4r 

»r,*^+(n~2)r 


(A—ri)k 2 Usli rls ~ k 

—fc (2p)^ 3li r ' s+1 


(2w)(r) ^ +«+*-*+*'* r ' s 



2i 


A(— m/2 — A/2—| rjs—kl 2+5/4, 
A(v/2+i j) 


r) 


A(— m/2+0+f> r), A (— m/2+c/2— 0+f, r) A(— »»/2— c/2— fl+i, r) ^ 

A( — a/2 — w/2+c/2— 0 + J, 0, ( — a/2— mJ2+ c/2— 0+5/8, r), A(~ v / 2 +i» 5 ) 

0=A/2+fe/2+fr/5. 

gqs^tg 7 : qfeiq m=0 gf afk /> % qr 2P. a r=Br arff r=l, 2, ...,«— 2, 6 1 =m/2+i, 
£ 3 =m/2— J, ft a =m/2— c/2+i, ft 4 =m/2-c/2-i-f, a„_x=i+m/2-a/2, a„=f +m/2-a/2, 
^ ( 2 . 2 ) % SRStf [1] qfktf MP) % *Tq ^ qRT fkT afk (2.3) 

qrr ^q fkqqq; ftqT 

n j4-w/2-a/2, l + wi/2— a/2, Ox, .... fln_s i 

^ ‘ 2,P m/2+J, m/2— i, m/2-c/2+J, m/2— c/2+f, a x , ...,a„_ 2 


AP 13 
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Rfte rtf 3TTt» qg-o igptsRTsr 


00 (^ n \k oA+ 3/2 f/J-jfc ^ 

= 2 1 i-— i- (>\A+tf+M“^-/;+3/2 rjs [ Q i + nr s ir 

k -o kl (2 p)X+3/2 r/j +1 v / J 0 


■J-Y7£.y r A(-™/2-*+|, r )’ M-ml2-9 1-5/4, r), A(— m/2 +c/2-0 + f, r), 
k25 2p A(v/2+$, 5 ), &(—ml2 }a/2-d f-f, r), A(— m/2 — «/2 0 f J, r ) 


A(-w/2+c/2~0 fi, r) 
A(-v/2+f, i') 


/(O* 


^ 0=Xl2+kl2+%rls 

srftJT 1 aft sqq% 

(1.3) t ( 1 . 1 ) % ^ g-flTTcfi^ opr ^ SRST* (aft ^ srfafwrr % 

% % |) 7 0 (jt) «p> gJ ® (x a /4| A/2, — /c/2) §trt afcr^Tfqer qR% aflr *r%;tt [<1] ^ 

f^f^r % arr^crf^ srcrq^r qft aR%, 

x <r G mn ,'x |S- G rn " Cr I a '+<A 

°f>A l ^ ) - G />? (X U s t a } 

# oirsfi^r *R?r *R?r it # g^: ittssr % G-g^ 5 Trt c rfx^rqT % arrarR fa^-nTT 
4R^ qi JRT ft (2.3) spr T3T 5TTRT ftR | 

2, 3, 4 ?wr 5-6 sriprf # srqqf^r qarf^f qi spra # srrst | i 


f(x)=x* exp {f~) K > 


(a*xt\ / a V\ 

ItMt) 


i?e o>0, -3l2-Re(v±2v)<Re P<0. 


m=2^\2n)~W cos (/.-)( 1/»P G**(|i 


1—0, 1+0 

i+0/2+v/2, i, |+p/2— v/2 


, n , , 5 (— «)* 2 *-Ul-p(r/f-U 

-J^FWTi (2 7 r) ( ^H3-m) + 3/2(i-, ) 


V L n m 

2 + 27 p 7 — 27 27 a^+A+A:— p r/j (sY~~ X12 

(r) 2ml *-i z«i i-i 1 v ' 



?r*rr^ ifwf % itw 


G, 


,2s+wr,2.r+4r /2r\ 2 y y I 

\~ri/ U/?V 

A(-i,— fl+*, r), A(-ft— «+*. ') 


2j+(m+n)r ? 3^+(w+n+2)r \ \^2 

1 4“/ A 4"‘S' — 1 

s 

i+s-1 


l-/* 


j 4-P/2 + v/2 

5 ; 


, A( — tfa — 0-t-i, r), A( — <*„ — 0-r r), A(i fp/2— v/2, 5) 




fel, 4,;=1, ..., m+»-2, «=*1, ..., n, v=l, ..., 


m 


^rr 

2 


i=A/2+fc/2— pl2r/s. 


q-fe f(x) --x^Hftfax) 


*rt 


sffT 

eft 


<j>{p)?=:2P+w p -P Q\ 




~ 2 > 1 — m/ 2, l+p/2 


If 4- £±L 1=^ j+'zZ. 
14 2 ’ 2 ’ 4i ^ 2 


«>0, — 5/2— iJe v<J?c(p + /x)<0 


n - (_«)* 2 x-i ~' ,(! '/'f -1 i _1 ' 2 

(P)= *f 0 TT - —>-xp 77m 


, //> + jU-t-lX 4_ . ^?+w-2 n m 


t . ^ X \ ^ *•+ * 'O—J* /£ ffl 

I - j 2 b-M 2 p { ~ £ a { — £ ai+X + k—p rfs 

^ ' x L {} r y~ x i=i i=i 2=1 


^2s+nr,s+ir 


3s+(m+?2+2)r 5 544r \ p j \ a 


2 r \ 2 7 1 \ 2 s 


A<-bt-Hhr), A (-|Sj-«+i,r), 1+W2-U-1 

fr+V; j 2+i) - ik r S ’ • ')■ A(-«,-»+i, r), A (}+^, ») 

sr^f 


fr*n 


j— 1, — , 4.j=il, ..., m+n—2, u= 1, ..., n, v=I, ..., m 


9=XI2+kl2-Pl2 r/s. 
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rf*n 3TRo ttg-o 
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% % S* 37T 

%<*£*** 3^!*^ 

«ft 0 tfo g**, fa«f q*r° ** 
?Rpm fort **3*, 


[STTU— 3T^7 22, 1981] 

STTPH 

ift^n: s^rfr it sfk *rt?nc tf'fforar w er^^qfojfhT % ^ ^5^. p~ 

^ **, * *f>W# % n (*** % f» 303.15K rtT 3 13.15K « 

JIFlfilB ** * !WW ^ 5® ’** ^ ” *7!’ * ' 3,?T 

,TO SBT Mr OUT t I X *c W * ■"* * (Variatiom) 5, iWl » rt* TO* 

(Benzene ring) % an TOW - CH, tr® * «•" * l fe * ’"" 5,ftra *** ” * ' 

c,hci, +««wnt rtr c,hci, i- w*t Ijmw * « * fai ; * ** w * J"t 

aznar (Hydrogen bonding) X* TOW* TOT* 

o--,, <Ttm fanTT % *PTT"T I I 

Abstract 

Molar sound velocity and molar compressibility of mixtures ol 

ior me h , M .t trw- „ n j 313 i5K. The values of i? and W are not 

tetrachloride and chloroform at ,03 15K and 31 ^ in the values 

independent of temperature as claimed by Rao and Woda Tbe janat o 
of /and * have been observed in the Ittpud - of * md *r 

nxs „, n nn attached to the benzene ring. The dinerence in m 
fo/thet[quid mixtures of C,HCI, + eblorofotm and CsHa+earbon mttachionde ,s 
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qto igfar, «fto fftsr a^tr tr*r<> t^ro s^- 

perhaps due to hydrogen bonding in the former case and a— n interaction in the 
latter case. 

t'afftr, efagffr, p-wrsvfft, qaft’dqsTft aftT ftsrqaftTrss % sre fftspftf atsim fatter 
qtr 1 1 qftffft c a HCl 3 ft cfra qaftrftr qw^raft aftr trap sqarwr 

ft qnr&r, sf qfftfep jftfftftf % srfft «■- ark ■*- spftt % Tftkrrqi' aftT qrfkkifft 

3«tt CC1 4 ft srfcr w- srttt ft ?ftqdfc stctt % ^q ft aftftf ft spftt ft qmf qtr *ra?rr 1 1 
ftftt sqflPRTSif ft atcppff % sfkt TTfTT fftrrtaft JPT 5qT9qi arrapTFT ftT*T ark fl tl] STTT fftm *RT 
1 1 =ffft ftkrT csrfft ft*r (r) aftT fttoT ftqkqrrr (W) ^ fftsrof ft' armfftv ttptt flRTaff 
% ft arfsmfERr cttrt arrqsffter qtrft an t| |, 3rer: ifqft grqg'tR ar^raff % arcracft ft 

ftfar sTTorfft^ TTfq-T fftqraff % aftr arrft ar&rmr % fftq; ?=r f?«TTtqft ftt qoRTft ft) f i 

aiFrfaRi sqfft ftq (r), <TTTSarfftq> ftq (ultrasonic velocity) u ark ftfar arpTeR 
V m ftfaTRfftfaer sftkT'q sft 1 1 

V m \}i»~R (1) 

arpjrfftqj sqfft ftq(-K) 'Tra C21 % fkrrto' % tut ft ft) armT ^rrar 1 1 <£*rft ark, fttarr ftqt^RT, 
w, afT3T [s ^ gTTT 

W— V„,p s -V 7 (2) 

% t?q ft 'Tfrwfd'cT ft) *pft ar^f P s T5t<R ftftteiRT (adiabatic compressibility) | i r 
ark W % TTFT s*r % fftft (arprR ftqfftcf scftf ft) ^t) enrqtTR aik th ft f?f> | ark 
amf ft ftws^rft cTeftf ft ?raft ft ftkftkRT fftrrftf (additivity rules) ft) sfiqft f | 
3rfft^rtT srr fftsrftf aftT fftaroftf ft ffttr, ft upt srftr ft aprrrftf ft fttar ftftf (mole fractions) 
aftT fftrraftf ft hpot tt arwq qqr ftsrftr fftftTerr | i srcfrrR ftkqnft ft, p s ft ttr 
aftr ft ftt?r arrrr^r frnft ClM] §ttt farft nft qfTqmft tt ansrrfTrr 1 1 

'TfTWTFT cT«n 

ftftarT saftr ftrr R aftr fttarT w ft *rr?r 5 Frr!Tr: (1) aftT (2) ft 

arr’Tf'frrr fsft *rft | faprft farft 5Tm 3ftT grrr fsrft ^ft qrrsqftr^ fttr aftr T«twr 

ft ariftf =fttt ft ?nft *rft f , cr«n r aftT w ft ft *rr?r 303.15K ’aftT 313-15K tt gTrftt l ft 

arfftftfftsr f i mftV 1 ararfeft | % W rrr?r c 2 hci 3 ffaftrr sq^^qr ftt ft 

trf«TftV?r qrr ^tps^ ^?ft ft ttt^t | i C 2 HCl 3 -t- 3f?g|?r aftT C 2 HCl a i-p-arT'?^ ai^- 
?STT3ft ftt fkrfft ft W =FT 5RTT ft ftH-afJT ft ffe ft ^n«T ^TTT | I ^ 'Etcftftft 

C 2 HCl 8 aqar^qT ft) fftsrfrr ft, C 2 HCl 3 +sk|f^T ft) fkrfft ftt afftsTt arfftrsp Tqcs 

ficft | i ' 3 r^' ^-q fv ft ftt?r ftftt ft TTT'q' fftwr (variation) ft) arNr *FTft | eft |ft |artftftftf 



sqfr sfk jfr?nc ^fnr^^rcrr 
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% g-fsr C 2 HC1 3 q?t s^snsff if fafaar frsRyr f^rf tfr f i C 2 HC1 3 + qff 

jf ^ir W % *rprf if qftcRt qn) | *Rfer C 2 HC1 3 +CC1 4 qff f«r% if W % irpff if 

frp^ffTW^^ ^ ^ *rr*r ^ ^sicrff i# sn^fi 1 1 w % 3i3 - l5 K tt *th 

303- 15K qr mqf ir q;*r I, §rf^ w ^ ^fNr sf^r % grsr f^nr aft spf% «Nf ^t°t- 
*n?rf qT qar |f 1 1 

1 if, fipsnnf % 3I3.1 5K qT qfar s^rfr % ht^t C 2 HCl 3 + fqffqr, C 2 HCl 3 d- 

jfcjfq- afk C 2 HCl 3 +p-gq^ffq- qff #t fcqfcPrr if sim ^WTcTT (adiabatic compressi- 
bility) % ftps® Sfcnfafar %ir qir f 1 ^ cffrf farfroff *r ^ f^r spm % to sts # 1 1 
^ 1 <?9t%t | fa ^ | 3 | 1% f^nyr gfcr ?rte 1 1 ^ 2, 3ft 



f^r l : 313.15K qr rff^rr sqfa^r % fa^s ^ KEr tfqfaqcrr 

c 2 hci s + d^r sqqwr % faq- Rmix % ft % sn*r faq^ srsfacr+wT |, #ff qaif^r^r 

<pftt it 1 1 ‘ft m Wf *V ssfr 3fk ^ * C 2 HC1 3 % m % *t*t fcm&fos 
^ I fqr C 2 HCl 3 afk trvfiffear stfraft % sfa ferr aft st^rtt, tfetV* ^ ^ 
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«ffo qfo ^T, 3 t° fa«T cRT trg-o IHTo |% 

p-^s r^ffa aiR mm, fief I, ^?cfr 1 1 rfpt | fa 3 % fr t'sffa 

(benzene ring) ir grsR ~CH 3 gr^ qjf ?T*RT 3T?5ft f , w— flR^FTf ®Pt ^T^TSsrtt ^ farfa 
fa «rsfa oqfa | off QHCI 3 % sr% ^-swr % rfriRt ^r^fa srarraT fa fafa *Pfa qfaTT i 
C 2 HCl a spir, ^fa 3 ci qw^nfa % trfafafaqj faffaqRT ir fat <3f pt %, 'Rfa ^r ft *fa 

?faF$fa ERR % q?RW, it- SWR % faFRTfa ^farjfa fafaR^ fa fafa fa?!! I 

ffar 2 if, R mix % ffaRw fa fa?r-3fa % fass %®rfafacf faq t ’ftt 1 1 C 2 hci 3 4. 
qfafa'FPT sqcreqr fa ffa% if R mix =FTT ITT*T fa % FR if arfe % WW RHRTT | 3Rfa C 2 HC 3 1 + 
CC1 4 fa ftsrfa if R mix q>T fr fa % tth fa *rfe % ^tt«t srr: srpr 1 1 R„ ix qrr 

jiSj, % ?rr«r ffaR'n w *R Tfm-sf^r % *n«r C 2 HCi,+CHCl 3 st^wr fa farfa if ffaRw 
irf ?f%?r ffa | fa cfi?f CHOI, % h q"Rnw arR C 2 HC1 3 % w-^rjR % «ffa fr^ff^R- 
«T?ert (Hydrogen bonding) % faqfa fa farrTRT |, 5T^fa C 2 HCl g aRj CC1 4 % R«r 3rqfa 
q’FPTT fazrT if CC1 4 % srfa qq» 77-5R.R % RTWR faR?R ^TcTT % ^<T if qrfa ^TT, 3*TT 
CC1 4 qqr a SPPR % farfapr sfaqrprqi %• rt if qqq fafat I 



Rr 3 % 7 ?ff if, fa?R sqfa R far fa?R sfqRwr W, 313-15K 'R arswr fair 
Tfir qjfa fetfa ffasrfa (binary mixtures) % fair ^Rffafa trjvfafq- % tjfa afa % ffass %«T- 




serf* sfk qfan: 


101 



fere 3 : 3 1 3.15K qx C 2 HC1 2 + t'affc sq^^TT % far* We R % foOT X x % <*H*S 



X 1 

^re 4 : 3 13.15K qT C 2 HC1 3 -|- % ftp? We R % faw X x % 

A P 14 


xiui y 




mix W mix 
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sfto cfto IfR-, sfto fipST OTT ^0 ITfTo 



r^r 6 : 31 3.5K qR 


R mix 
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ftir I l f^sr 1 5f)T 35KRPT SSTfaT | fa R % RR C 2 HG1 3 + fsjfa HRWT % fa^ 

Tft^r sfa % gw srat f ^wfa w % rr sr?fr 1 1 'ttr; C 2 HCi 3 + 3 T?gf?r afk c 2 HGl 3 +.p- 
SrlT^ffa S3T^«TT3ff % foTT R ark w ;?tgf % gR % SPOT 5TS% % SR ^ 

1 1 gf gsfaTt c 2 HC] 3 +p-gT^fr awwT % gwtf if 3^^rfcr arftr^ ffaf 1 1 qf 
swfa fsffa RfsR if — CH 3 ^ ^ rrt if qfe % gw w-^rqsTHf ^qsrssraT qft 
fwfa % 3TmTT ’tt 5 ^: 5 5fT snscftt i faq 6 % i ?re> qf srh: | fa C 2 HC1 3 + <fakt- 

qiM sqqWT % falj, R sftT W qfcff % qR C 2 HC1 3 % if ffe % SW qf^t |, awfa 

C 2 HCl 3 +^^jr^5ftTTpr sqgwr *pt f%«rfgr if if qfaf qR C 2 HC1 3 % g-pw % gw qdt 
| | C 2 HC1 3 +CC1 4 RqWT qft ^W^TT if C 2 HC1 3 f sfakfaM sjrwt =Pf faqfa if qf q^qqfa 
5R% fwff ftqfa if qrqTfag- fTffrqq-aFSRT % qrW ft qqRt I I 
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?T@r^JT T*T^3*T 
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afk g amt w* anf \ srftqr ft^qq. % w gfftft qft armr qft arrftt | fossrft wrfw 
ft# 4>t *?TC q|t ft aft ft# TTf 3ft 3Tp?£|Tq qfftqq qq ft4T ^Tf^r i 

2. ftw qmt fftfft aft* ff# mqf ft % qq> aftr ft gpra arercf ft fftft awqr ztfq fqft 
anft =4Tffft cwt qfft# % ftfa ft >TT5ft ftfttsrq % fftft ##r f#5 ffrr mff^ i 

3 . aft# ft ftt qft ft# % sr^k qq ftr qjqfaq ft snrer 1 1 w appriq % fftft aft qqft 
srfft gfea 755 % %rrsr ft qTfftsrfftw ftqqr qft ftar ftqr \ 

4. %*sff ft ^wkui ott fftqft arsrft % hr ftqq ft# qq r^itt ftt fqRT an gftrr, tft 
(KJFeCN), amwr «fty 4 IRlfft I ftqrfftftf m TOT 7T Tftq ftqft qq ftt sift ft 
TO I I 

5. Tqqft afk fftrftt ft qiqft fftfft ft fftft ant# % qrq fftftq stun ft ftt anftq ft ftrq 
aFjffteT q fftlT I 

6. Seftq? ftq % SR ff#t ft afk ftftaft ft ^ ftfsm SITO (Summary) ftt aqqTftrffft I 
Stipjft ft fftJTT TO qf gKTW ITO RR fftT qTffft % fftftftt ftfetw (Abstracts) ft 

^rft gfron ftt arr afft i 

7 . qqqsrqTft fftw qqftt #ftqr RTft ft fftEsar fttf qqqq t?: qft 3nft -qiffft i fa 3R ftq> 

affc am ftfftq ft fftft fftft 1 fftaft aqqqq; qq fftq ^rqqr |, l?ft 3,1+11 ^ 
f%?r tro #qrc a# ^iffft i fftftf 4ft wntm ft ftt anfe^a: ft an ^5tT | 

qr ot3pt qifftsrfftw ft’sw 4ft ftqr fftn i ftfaif ^r qr fftftf % ®?rw ftwqft % fr«r ft% 
ftt 5IT i 

8. ft^ft ft ffttw (Reference) ft ^4 % 3RT ft fftft 3fTqft | 

4^ aqfecff % 4Tq, apfa 4TT ftiftTEI HR, fqiT m, fqr?: «TR (Volume) sfk 3Rf ft ^5 
ftWT I fftR SWR ft— 

<wrft3r, 3TKo 3tRo 3fk 153 TT, to, 4TT1J Mtqio %ffto, 1928, 150, 80 I 

9 . sRftqt $ra % 25 jq^sw (fftfsre:) fft^T ^ fftft anftft 1 ?q% arffttw qfft afK srfftqf 
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10. “ wreq^ feare qft^ qfa^T, fenq qftqf, «ftft swr?? *rnf, 
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[ STTtf — m$XX 26, 1981 ] 


HTTT^T 


'TT%3JTWt^fil?ft?r TftsTtfeq^ §T7T dRqfa (qfazq ^)-W 

qwf qrf WT^r cr«rr q^-qfOTm qq wsrw qq swft 30° qr fw w 1 1 
qqqsprm sra *ftq qnrerf % qfq-qfwq f^nqr ^ ^srrsff qff 3qfrffr, #qif ?t«tt =qkTf if 
qfqqqq ^rr 1 1 qmff q?r WTFtaT q*nr % srp-R qfdf | r qrq qrwi % 

qn^rimm sr, qw-qftqr'JT ( D m ) if spipff ffe, wh^tt qff q^ff qr Jnr spth erarcft 1 1 
D m <pr qn-^rsrfTTfqcr qqraT.qfr qq smrq, ^ft *pqzq % qqfMw qFrcrf qft rfrt % 
spur %■ *ptr |t flcrr 1 1 D m ^ q«rr qq qw qrwf % M wt-wirr qftqnq 
qj=q?ET arra an% | sfk r srf^ff % stqqqsfto qqqsmRd % fair wr^t t qfwq 

qft ^ffRT 3V stt qqrcft 1 1 

Abstract 

On the aging of turpentine (montan wax)-in-water emulsions as function of 
viscosity and particle size distribution. By M. K. Sharma, Instruments Research and 
Development Establishment, Dehradun 248008 

The influence of aging on the viscosity and particle size distribution of 
turpentine (montan wax)-in-water wax emulsions, stabilized with polyoxyethylene 
sorbitan monostearate, has been studied at 30°C. There is variation in the shape, 
height and width of the particle size distribution curves of the wax emulsions on 
aging. The inhomogeneity of the emulsions increases with aging time. On aging, 
the progressive increase in the mean particle size (Dm) exerts a measurable effect on 
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the fall in viscosity of wax emulsions. Dm exerts the same influence on the viscosity 
of aged emulsions as on the viscosity of freshly prepared emulsions of the same 
composition. The rate of increase in Dm and the viscosity-particle size relationship 
for fresh wax emulsions are determined and from these data viscosity changes over 
longer aging periods can, be predicted. 

5r«r qrrof sitt four tott eft yfa: ir Tftfew sttrrt 

q>t qfwm rr if qrof qfw?r frorf q? err 1 1 s*r faro TOsRut str % toPr 3fhrf 
TOR-TO TOfeT I : TO TOR % TOf qrT RTR. RRT RRR q?t fa?*T % it 

o ' 

TOf % wfRC fRFRRff TOff 2*TTOTO, ‘dfsr^T 55ft "FT 3Tf%^RpoT srfa: 3t?ef if to toto I 
?€ 5R?k snrftr if qTRff % TO-qfwR f^cr^nr cr«rr str^ grit if qf^RR ft^r 1 1 

iffar tor % fq«5% totT % sprr ift 1 ’ 2 ^ sr? 5 er 3 p%to if RTOfq (totto Tftar) er*n 
TO-qt sn^rraff sftvr qrfksTfwt^ft^tfT qrfirR q > qtfc gqre-a RR l >i qv <rpwtaTTR toct 
faf*R ^fnr tot % TO-qfTOR fwro q-R wirr to raptor % tor to sfsrr 
frorr tot 1 1 


5Wt»TT?»T^ 

qRRf to fimfar : — tot totR % froiR If rrIr (rtrr tot) tot rr ?> 
HRRTsff % ^q- if sfk qifaamRgfa^ ^ffire^T Rtqf-fiRi^R (rIr 60 ; %og*ro) qrwt- 

?TRT % TOT if RqRtq fTOT I SRRfRfr 'J'R tffffnpF TO 2% TOTO (TTTO TO w/v%) 
5?clRTR if RRT TIFT I RRTtR (30° Ro qt arrtfSR TOR 0.814) if RRRR *ftR (RsTW 
3TRW, cffTORTf; TORTR 84°±2° Ro) % 2% TOT TO TORR sr^TT^r 0.1 ft 0-65 FTR TORT 
tot i qRR qff sffRR frSr% if if rrrt rJr, to tot TORfro ys TrfsfRR % 

f^TORt fa**! epj sffq TORRT Rf RETORT if qiRRfqrRiT fTOTT RJTT I JR^P TTRT Sfit TOR if, 
TFTOt^vr TO TTTO (5 fRTO) sftT Rq (30° ffo) trqRRR TOT TOT I 

rR wtff % torrrirr % Rtir, fqfRR TOR-afTOTRf qr TOr-qfRTR froRr tot 
RRelT % RTT 5 TR f%ir I iffir ITOf qn tot 5 TTOR 30° fo tR ^rs?TT ?ftTOt if qrf 

?RFTf eRT fqJJTT W I 

qR-qfTRTvr R^srur : — TO-t?rT Rr qnRf q?T qtir-qfR-m fas%qvr <1^- 

trret Rftr smfw w [31 1 W qffsttrTqrtRfEr ir m?ff % rrr?^f?^fpRr ^^f% qff^Ri^aff- 
trre qqr %jttt ir gtR %^rr RrwreTtq qff ^fmeTT ir 25 x tRmqffq- 

rRT 40 x arfvr^rpf: qft sff^t, tr q=V 27, 400 ^ W it ^q- feiff TT 

’R 1 RiR 3TTOPT f^fqr sztrt ( D m) qft tor, fq^ir qrpfM if ^fvRr Rftr str qff qf 1 
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qqrqqT-qrqq : — qtq qT^T^ff q?t ^TPTcrr mer q;q^ % fqft qq> qr^rqqq ^sftqrfqsfr- 
qlqq, qiiq R. 16 (tRTqt %Rq, qt*qq Tfqq, f rs) qqqrq q qm wra i q^q srmq; 
qfq (1467.6 Sq^r 1 ) '^-hih if ?nt qf i sif ®nq qqT qfq> qffq ^r?r: .7.5 qqf° sffq 
1°32' f%q qq i qTqq % q^q qrq qq TTqrqqrq 3tq^q=p q?r qqrq ^ % fair sjteT sff 
3F>r f^rqT qqT i i*q> qf^f ^ ?r|R?rr % qrq qq 3o°±o.l° qo <rc ftqq q^r qqr sfft 
qq qmf q?t qqrqqT srrq qq% ir q^q, qff qqT oqs % qsq 3nN^ w qqr qTfq % 
l?r ftq* 3TT qft stttf qq # i 

yjyo q^T 7 ® spRqui 
5RT V a SRW 


qtq tito qq qqqspnqq srqfq if, srrqfe rhctt, v re i(xirei= 
qft zx qr rrr | afk qq qqfqq- ?q qq qqTq qfr qfqT | 
5 ZTRR |) srnr q?t qf 1 1 

qfw*T cT^T fa^RT 


qfq qrqqf % qqq-qftqm fqqqq qq qqqrqqTqq qq snnq 5 tr qq& % w- 
qfqqrq fqqqtq srfqff qrf vw. qqtrrqqT qsq % qq if qf«ro fw qqr 1 1 qqqfqqr, I, qq 
fq*q qqlqrR srcr qmfqT ^rr qqqrr | t6 i 


/= 


^(D-D^n.dl 

L"“" 


(i) 


5T|f D, fq?|qr oinqr |, D n wm aftacT 5TO (ZnDIZn) 1 ark ih aw % a^TR fspfpf 
qft qfwq qr 1 1 


fqRrfcr qkf qq qqfqrrn (l) ftrq q:q gtqq qrtqr | 

/— fl n /n- — Dn 2 (2) 

qr§T «« qqqr qrkrq (Sna/lin) 1 1 / % ttr q?t qqqT qqf qq qqT qqqsnrrfer qrwi 
% qf i 

fqfqq qfqfsTqr arqqqT snqqq qtsqrsff (^) qqr 2 . 0 % zqfa 60 qr^w sm fMqq 
qtq qrqqf q?t qqmqqT qq fqqqf t qqqsnqiqq qqfq ^r m fqq ( l) ^ fewr qqT I > 
qiqqf % qq qrq q?% qq arqqTqqr Jf ffs ftqt 1 1 qq?f % qra ftqT | fqp qqqjmqq ^ 
qrqqf qt arqqfqqT «r?qt 1 1 

f^rq ( 2 ) if 0.5 qfqfsm Rq^qT anqqq qrqcqr qqT 2 . 0 % ^ qferqr qr?sq % 
fqfqq qq; ar ^F qq; qxqqtq (qfqqq qtq)-^ qrqq % qqq-qftqrq srfqrft qq qqq- 

jnriqq qq shtr qqfqx qqT 1 1 +Tqqqiqq 5 rt qiqq % qR-qftqpq fqqqR qa^t qft 3 «w 
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Tit?! fJTTT SPtrf 



AGING PERIOD, day* 

L srm«rr arrears gpscrT3f1r qr, 

T ft I r qrwf q?V sr^rwr Jr qf^^cPT ^ 3^ 

^ TLTT ** mm OTW,ft#ft Nf I, wxt* ’Frmnmn » TOtr u 

sw &rr 1 1 *r smn nm TO % Jr, w % *% pnt if ^ 

LsTJT' T f n * ,fe '" r WJTf ™” r ^ t ftra% m-qfwm ftror # 
3?qit h qnft xftgrf ^ fsrcerc®r ^terr | i 

_ TT * T " IT % *"** **= ■*" ® •* i. ** «*r> 

Tf l'’ ^ ^ ^ w-ifwrm <B„) „ M, toi » , „ ft f ™j 

JJ TO ^ 1 '* 31 *«<» * ™ <*> * **. fm, *ftro, gixr 



nTCHfewr q-nr^ff # srwt 


ill 


^= M (^ r )*- 1 1 (3 > 

'srff im x qfesrH strict qff srnrcnr htrht |, sft hthh if HHfer qft ht wfe 1 1 

SRRT t <l>max R HR, CT'ffJI SOW? t fe*W HR Rf fa if HRRT % tstfep HR 
(0-74) % HHR | I 

/ 

^ ^r^firfer |c 8 ^ 1% ^w-qfww cr^r qf^mr facnflr qnr^ff oth^t snrrfcr 
qrfa |, amt*? hr hrhT r spTTrsnsnfw fen htht | fa rrht % hr if #t fewn ffar 
Rrf ^- 1 5r?§n arfernr if 2.0% 'TRHfeRH nfer hht 0.1 ir 0.65 hr t % hr ir few 
RnsrHTfw nirfaHH hrhT if ar'RHn fa w rrht h q-ffefa hh stshr fer hht 

I I R5TSTHRH % HlH TTH^ff % SRTf gfa if Htfa 3RR 3^1 1 I RTHSTHFR % 

60 fereff % HRTg;, <£=0.5 <tt, qrw fa amfsR surht ht hr 4.824 ir 3.900 hh wht 



0 K) To ?a To 5-0 6 : 0 > Q... 8 0 9-0 

PARTICLE SIZE, & : 

fer 2 . aRrafer 'j'R nfeiR 5 rt ?HRfer nrnffa (hrr fan) hh hihh 
. % HR-fawn fenR arferf qr fanfHTR $f shtr 
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*rt?r fprrc $nr? 

D m =FT im - 3.746 rn ^ 5.731 m | ciarT ^TT'T iff a m ^TPT sff 0.5229 

/w» *T 0.8001 pm cPP ?TT | I 



TPRff Vrel qr? a m SHTR 



5 fn*rsnrFFT 31?% % ^ srraft 


o 


qRqfa-sRr *n*re¥ qft wr^rgr 
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a m SHTT^r v rel «R S9TH % f5f^, 9qT?RT STfoff STtlrfe^ q^q VT 5TRT ftcTT | f% 
-Rpifacr cr«rr ^mrrf^cr gfcrf qqqq % *ft*r qnrcrf Jr, a m *nq «rs?r qr, vrel ?t qfcq&r 
*t*tr fr | (few 3) i argr: qrwsrwm srwfEr if, D m wt fetqr?; f%, V/ qt wqwi 
srwTW wrarat 1 1 



few 5. tfar qnwf % qawsmm srt snftfaq? mrst if fteffe 
wwt qriftfqqr qffeqqf # g?Rr 


fe?§q> *feqq gq q?t wtt, fgqf % qgqra; qnw % qfe ?wrf arro if fe|qn; wr 
q^TT if qffeqq 3 t«rt wtew q.w-qfeqnq qfi |fe gx gm qfr wt qqraTr 1 1 wfe ng wth fawr 
wfe f% *fg sfeqq # gT (Cs), 3^nq fq^qff % war *fcRr sn^WT wt qfiq qrw % qfq5RW 
qft qifq^cir afk fsppjf % wrt a ffc arfiraifer qpfefeF^ arwaff % west friffew srrafeli % 
qfegRW gm yjfcr: fawfew iftft |, eft 

Nt=No exp (—Cst) (4) 

No qfe ^qnf srmqq if fepf ®pt qrcf*wq; *re*?T aw Nt wrasmiga awr t % qvara 

?qqfr aw |, ffq? 6<ftxio ia 

"An 8 

q*f1qr?q (4) few qq if few wt awaT | : 

/„ Dt==l n D 0 +C s tl3 

5T|f Do a*tr Dt srvt: ^r aaa aw wmaraa sRfsr t % qwa D m % wa 1 1 


( 6 ) 
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^PTPC 

(4) sr^rrr ( 6 ) 3 T nfwral^T M33 f 3 'Rtst <r sroTfrcr f? % 33 ft 3 

<333 % irfJr 33 Jr° 3 ?° Jr %| 3 ? 33 333 T (N) 33 fJrwr 3 |f 4 R 3 T f 1 3 f ? 3 T %33 33 

3333 >R 3 T*( fT? 3 ? | I 3?3 3T33?3E? 3 ^ IJ I 3T333T33 33% J? 3333 ^T trefi33T3 33 3ft 

f?3t | 1 33 3333 ^ sjRfJ^ sr^srr, 3 § 3 T fjsi f 33 ? fit 3 f 3 t |, % tritcT fr 3333 

33 i^rct srrt sTTcfr |, 3 t =53333733 3ft 9% 33% 33 flat Tf 3 ? 1 1 stfhr % 3 T 3 , S 3 

Jr 33 rt f 3 ?| 3 ? 33 f 33 3 f?lfr 3% |. TRg 13J? 33 3333 *pV 3337 Jr f%f 33 Mr 
=r % 3333 ffar 1 1 33333733 -% sttrf % f^s feff Jr, 3?3 3733 "? Jr 3T«% 33 Jr MFr- 
ir 3 3 ff fFrr |, 3^^ 3 f 3 ff 3 ?|r 3 t 33 ftt f% 33 3333 ^t 3 * 3 ? 3 ?3 fJrsiR % | 1 

33 t 4 R 3 ( 6 ) %33 33 3333 % fair <?rrg; CT 3 T 1 1 M 33 ? 3 R | 3 srt src 3 Tf 33 3333 
%t § 33 T Jr, |?r 3333 % 3 kT 3 , srfsnp ?Rrt Jr f 3 ?|%f 33 3333 f? 3 T |, fsffor 133 str 3 >$ 
WE# %t 3 ? 3 R=ns' *mr ffcTT 1 1 13 3 R 3 , ^rel % %? 33 % ¥7 Jr 33 % % f 33 , 

/„ £>r 33 r r% 3 ®r snM %t 33 337 3 Ttr wo 3 rff 3 , 33 33 f% 33 3333 33*37 %t 
tfe^fFn 533 : rfM 3 fr fr ^rtcft 1 Mr ( 4 ) Jr, 3?3 3733 ? % M o.l 0 - 0 . 65 ^ 'tMi Jr/ 
l n Dtz * it r % fr srrM f<Mr 37 337 | 1 anM Ft gss Mr 33 ^r? ww crrfsp if? 
sr^TT ^ tfewr ^RfSE T gt 3TTJ- 1 ?er f^tt ?>ff gt 5T^R % ^n^fr 

^ 1 1 ^raanfrm % 6o M# - €r arM Jf, tt^ft Jf 0.10 3 ft o. 5 o ^ | rM % fsf if? 
?rr 3 3 ?r tfMrrr qnrf Ff | rv'*"' . ' 

Tf? 3?R3 Jr ; c s W<T FT3 l|jf % t%3T ^IFT 5RT ffFT t%HT 33T | 3flR HW 31331 % 
3RcT ^333 3R 21.605 x 19- 8 Sec^ 1 3RT 33T I ^RlFRaT (6) STO 
srefswM fM Df¥ 3T3 ^ 3MT 33 3f | I Mr (3) Jr Dt 3T33T a m % f%3t 3t 3T3 % 
f^ W flTO 3H 3T3 ^333 313, 60 f?33 33333R3 SRfir % f%3 5.T3 JTTqiM 

3T3 IpM( 5) t 3TT3T%3 fMr 33T | I 
,*' • ;.■ :■■ • ^.- ■> ' -^i ’jv* " 

Vrel % tsifd* (M|Mr J^R) 33 T FTiftM 3 R% 33 R 333 T ¥3 % 33 % 

Si'S^'T f[, 3Tff3 3T3 3TW, 3TS333 3j" ?P : 5 ,3 T 3T333T33 313% % 3%H 1l33 33 ^ 

^fsrfJra' 3 ff I I Vrel 3 T tst %3 3 T 3 33 3333 33 %33 3 R 3 T |, 33 % 33-&33 3 V 

TFRTf # 3TRT33T33 3R% Jf S3 3«TT 3? #ff 3^R % 3333 | I 

f 333 

1 . SPTf, I^To %Oj # 3 , %° ito, #3 tTo %o 33 T 33 ?, 3?0 %o, lf ?333 330 S 33 l?i’o, 

1979, 17, 390 

2 - 33 ?, rr 3 o %o, # 3 , % 0 3 ?o, t 3 , rr 0 %o 331 33 ?, 3 ?o %o, ff %33 gpfo & 33 t 3 o 

1980, 18, 39^ ... i 





115 


3- f?F?rnn:, <fto , Photomicrography in Theory and Practice, f^r, Kpra>, 1949, 
41. 

4 . *prf, trtre %o, j ^ qff^T srr^, 1978, 63, 90 

5. 3T5% : T? , T', %o, Proc. 1st Intern. Congr. Rheol., frM <T3° ^To , litres*!, 

1949 

6 . ^0 it^-o sfto, spfo ?flHTo ^-foo 5030 , 1950, 69, 225 

7. spfa, 'll 0 , Emulsion Science, sr^nw w, 1969, ^5 304 

8. S I J T ; T, 9^°, Proc. 3rd Intern. Congr. Surface Activity, qft^TPT, 1960, 2, 596 

9 . t?T t^l Trtfo , Proc. 2nd Intern. Cnogr. Surface Activity, ^T, 1957, 

1, 439 


AP 2 



Vijnana Parishad Anusandhan Patrika 
Vol. 25, No. 2, April, 1982, Pages 1 17-123 


STWTfaffa 

Ttc r gfe an^T^T 

%o flf^R 

fawn, srrcpsfa *nTcwfarc wnfasnwr, mntn 

[SIM — facW < 28, 1981] 

HTTT 5 T 

zfawtar nW^isin TT^fr^^r §?r ^t ttsp 1 1 ^ jps ^q- % wm, nfe wft 
rrfw, sswfaT, swr sT^rfr^rT (%fwfitfanr nfan), sfk srfsrensr sfnr^rf 

TTcf tjOT! 5T%^ff n TTOT 5TT3T | I WRf n^f <?fcpT n nf ^ if C TT 3 TT 5TI% 3WT rnp 

WnRn srq-^OT | | JR§rT 5 T 7 W *T Wnffan qfa % gRcRT f ^STcT f% fTT'R qrftfRrfer 
spj^wff ^t srsqwr fam TmT I ?r«rr m ar^rnf ^ qronffa; wsRn qfa % arranr, ^r- 
Sfrfa >rn vm % nnfaT rrt 1 1 


Abstract 

Morphology and growth behaviour of Trianthema portulacastrum L. By 
S. K. Mahajan, Department of Botany, Government Postgraduate College, Khargone. 

Trianthema portulacastrum L, is a member of the family Aizoaceae. It is 
chiefly confined to drier and warmer regions of Malaya, Western Asia, Africa, Tropi- 
cal America (including California), Australia and most other countries. It is a 
common rainy season weed throughout India and Ceylon. 

In the present paper some interesting ecological adaptations of its root system 
have been studied and these are correlated with its habitat, nature of the soil and the 
available water supply to the plant. 

^ ^fbstffir strt | % *pr ticf ^ t*: qWf % *jpreNf % srmfcffor 

TTcf <-rfe srmuff if q^r mi WTcft 1 1 % fk*m if % srfofw sro 

snrre 1 1 if f^ff ^ if gss srtsr 

§ srr 1 1 [1 ~ 31 
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TO° %o TTfTSrfT 

s^r sm if ?T&^T toto <fl* % *f otFtocT f ?3 ^w 

gfg^ 5 ffff Epf ajsirq-q- froiT tot | tot to st^ttotT 8 % ^ ^arr-sr?rfcr TO 

tortr 1 " sr^r % sft qrcs'rFTO sftot |, 3 % toiFtt tot % 1 

asresFR #<* 

a^r stwto frorot to ^r% fTOTO<ff $Mt % % FtotFrFto hr «THt to rto 

toc% Ftott tot | 1 

1 . W*TR SSFTRRT $*, 2 . fft TOH TOT 3 . TOHrFcT OTR &H 4 . TORt 
£r, 5 . TTrf o #0 *fto TITH®S; 6. FTOW RH; 7 . cTTHR I 

TO sN qft tort§ tor | tot *rff stctot ft *ph to hto tot 'rr^rr sttctt f aft TOTOt 
if 7.78° ?T° % «rf 5 44.4° *t° TO qf* 3 TRT | I 4 f f ^t TOfTO sftTO TOf TO W? 
TOf if 63.09 &*fto afpRcr # Hf | I 

5 IlfrRTTO*P 

w frot to torF % qftt % ^rarsff ept tototto to grw^tg;# sp anr^r top 
%tf%cT FTO ?#t TOT TO TORT spt ^nrart % 7.5, 15.0, 22.5 3ftT 30. 0 TO^fYo JTTOTf 
% TOtWRTT if HFR! RTOT f%TOTOT fTOTT TOT afk %%<T TO It SrfTOcT TOft T^sf «FT«rfTO 

toto ^t htto fro ^ft *rf i to torF q?t fanr^ff art arm ^ptot sroftro Pto *% afp* to 

45 TOR fNF % gRTO^ft TO HTHTR TORcFTOT TO 3 R?ftTOT TO% f%fw fTO TOTOF «PT TOR TOT 

fTOTT TOT I 

qiw*r ?r«rT 

*rfgfR tot TOTTT-ftrft^ti- 41 % §hto % 3r;jtr ^Srwftar 'iWSiapF^H <pt ^to*t 

TO% ^cTTO % rPcFtoFto TO1T % TOTOR TOT TO TORT | I 3f? TO TTOR STIR JJR 'TOTTO 
% 51% TOR 3T§f TOT TO%T | I fHTO TO HH% faFTOT TRRTTr % HOT TO" PtFsTOT 'TPT'lfR 
TOTOH TOTOFto FTOTT TOT | I 

STT«rFTO f[TOT R? ^Fir t TOTO JO % 15 TOT JTTOTf 9%W F f.'T % STfJT^T 8T5# 
TO>F t F^ttoFto ftdt | sft Rt srf Fcr to %to tot?tt 1 1 eftHF ttto g?r ^f*r % to.itot It 
str: totfto %to% FcRtto Jr | tot tosto ^ ar^TO 45 Itffto tot *rf T - r - ^ ^sr toc 
60 TFfto TO TOTOf TOTO TOC $Tcft | I 4 ?Rf RTOTO RfFt 3 ftT Jr toFfT-T ft-TiTI 3 T 8 ^ 

% sro TO 3JTTTO %% I I 

fiwt %%ar ^ to ^t 3 tr% to «rrgTOcTT ^ to *pt tott to 

4TOft | I TITO^R? 4?t FTOT TO tft 3RTOT TO fs T | I TO% «ftR TO TOtTO 30‘’-120" TO 8RT TOT 
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| I fjfgqfar qfa (fgi) if gfaf qT5ggg 40°-70° 'FT gig g^fo | I gnTTqgg: q^T g? STTSTK 
tt: gqgq o. 5-0.6 Jrqfo ogrg if frgf | qq?g ■gggf #q (^gfgf qfo) if qg qfg gf gg 
^t sm?r gTgTqfg grq Jr 1.1 Jrgfo qTqr ggT i frfggfgr qfg if qrsi qggg fgfog srg^gg 
^5frf^ | arfq % ggr if ^fzf gfgigTq qggT ggfo | 3ft gpggg: qfg gf Tfoggf sggrg gf aflT 
?r%g gqgf 1 i foq gf qggT foqqg gsqgg g|f fogr 5 |t ggT | i ^§5 qgggf Jr gf ^r qqq 
1 fg qgg gq arfagfgg ffo % ge gq 2-4 Jrqro gsgrf Jr q^ gTgf f aftq gqgf gg? 
qrg qsgqggf gf gifg gq|f if fogfirg gqgf | 1 gg gsg gfogfor qfg ggT ggrq qfo 
(fogqf <|qs) % gsggg fog gg gqg qggfof if gggffgg fogr ggT | 1 ?g gg gaff % 
gfgfotfi ^rgT fggrg qfqgfgg qigT ggT | gf fg qfg % arsggg gT gfogTfog qfog 
ggrgr | i 

fgfog qgrgf qq aggrgf Jr g^g qggqf gr foqcrg gsggg gqgg ggR angrq qg 
grf % qhff gr ggg gq% fgqT ggT | gig gq% q;ggqf % ggg-ggg qq ggffgg fog 
## gg | 1 ^qffgf ^fo, gfagfR qfg qg fgT-gqgq gfo qgTqf if q;ggqf qg qfqqqq gg% 
giggg 3 tt4tr Jr sw arggffog fogr ggT 1 1 giqgJ 1 ggT 2 if qgfo gg qfqgfof gf qfe 
g^q ggfof srt gf gf gf 1 1 

fo qfof qq Jr ?g qf Jr gf 3T|qfogfg %• sf qq-qg | : 

'Jg Jf grafog qgfo gf g?q gTgr ggT ggq gqf % gg q?r g= sg ^Tgg gq 1 gg: qft 
% foJr gqg ggJr ^ggg % grqT gfgqr g^rf Jr gg gggtfgg qrqgT g|g |t gfog fr^T 1 1 

gTg tTcf ^ qft gr ^g grfg % g?ggg g^g |q | ggJr g§ qfqgfog ffgT | % grg 
q*fo % ^ggg ^ q'tg % ^gggf gf gq^T gfog qfqgfag I (gfTggt 51 ) 1 

qg ggggg Jr grg ftgr | fo ^ggg q^r gqf Jf qggT qg gg fg?gfg ^tgr | g^f 
gg gf grgr gfag gfgf |, ggfg gg gg gg gTgf ^fg Jf gter qg gfgg ggT |>gT 1 1 qgg 
gfgfqg; q^g gf gf gt q^gl if fggTfgg gf ggfg qtt gt gg % gfg g^gfgg gtg gf 
gfq g%g gqgf | fgggf qfg gqg Jf qfg gggg qqgr | 1 qq?q gJrg qTTgqgg"f % ggifgg 
fgqgrq % grqg qg gfg gt qfo fr gTgf 1 1 igif qfg gf qgf qfg Jr gfggTfgg gg gg- 
gffgg gq?r Jf g^rggr fgggf | g^f qq gTgf gq^; g^T Jr gfog ^gr | i Jr qmqgg qfg 
% g^Tgg % qgq ggrF gTgf %• ggTg gfo gq?r | 1 gf gg gf gggffgg gq% g fgq gggf 
g| gg qfgJf % fg% ht^tr ggfg ggfcf | gfq f g ggTq gg % gg g^Tq % g*qg if g - ^ 
q§Jf | 1 

fcT?TfrT-5ngg 

gqqg gqg gf tgrqf if ^t° qgo gr° gfgf srqT gTg-g^fg % fog Jr^gg gggr 
gtgrqf 1 1 





ST^ffrT Traaftan^rr 121 

3TT«ft 1 

fafsrer srarrc aft ^rraff ft Jjafta aft srf% 


9P*rfo 

3«T 


1. 


after tt# sr§er ffteger aft?: suraa? 

2 


aenar, ^aerr it# a>a saraa?, areft^araft aft arrafftr 
arfftar 

3. 

fxRJffV §^£ 

aaan q,# ^srfta, arsft^araft aft arrefftr afftr # 

arasTT arffta? 

4. 

gae 

after a argafera? 5araa> ’jsraar 


xgftgr Ho 3 



<%£ JHHT -3 fwfHvr Sr'FTTT aft TT^Tsff ft aftft % 5 $5T?fa ^T fftaTO (a?aT aftfa) 

anffa" l ft lo aa : 1-fftarftY fftsst. 2-HnrrH *kt (3rtc ariftta srfft?qraf ft 3 ^) 
3 -^Trrpq- (mm*i 3ih ft), 4— HTHT-nr <j<rr (a^cR ht^pt afftmf % a%r), 5-*rnn?JT 
(crTHt srfH=rfim ^a ft strt), 6-frc (srtor) 7 -mww ^ (anrffta; fftafftafft) 
8 — ^?T, 9— f?fa a>PT ^T, 10— «f«wfft H?TTH *T?T ft 9fH?T: ^5TcTaT a>T ffta>T€ I 



7.5 

0 . 56 - 4.13 

0.05-1.23 

5.00 

0 . 32 - 5.23 

0.12-0.92 

! 2-5 

0 - 37 - 4.14 

0.09-0.54 

0.00 

0 . 49 - 4.75 

0.17-0.47 

7.5 

2 . 45 - 11.91 

0.85-2.69 

: .00 

1 - 98 - 10.70 

0.65-4.57 

5 

2 . 56 - 11.32 

0.79-3.20 

.00 

2 . 17 - 9.20 

0.82-6.80 
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1 

2 

3 

4 

5 

3. 

f^pft fTC (^T?q% 3STH) 

7.5 

0-87-12.10 

0.19-0.88 



15.00 

0.89-8.80 

0.10-0.85 



22.5 

1.45-9.34 

0.62-0.98 



30.00 

1-60-4.75 

0.19-0-72 

4. 

sN) 

7-5 

2.34-6.27 

0.25-0.63 



15.00 

2.12-7.89 

0.09-0.52 



22.5 

2.83-6-75 

0.29-0.59 



30.00 




1. f^rOTRT, (Tifo, 3I%o *Ro 5T3:o, 1962, 49B, 237-45 

2. C RT, «Pfo tfs° 5TSo HtHTo, 1943, 22, 1-26. 

3. Z<& T, 1^T° tT^o ?Zo, 1955, 27-30. 

4. srf^te, trq-o cr«rr *pfr: fetter, Mo ffeo mio «m o *n*r-3 1954, 41, 

1 15, 160. 

5 . *T*JT5nr, q?To %o, fsjxftatmta, 1980, 7, 161-63. 
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f^Ro % srfcsff TT 


qt*jtf gji$r fsqreiiR 3 tto qfeq), TRwIq qsTHsr, <Rqfq 

[qT c cT — 1, 1981] 

RTT3T 

ft^ff % 3f^<jr q^ f^vr-fw q?TT3fr q Jr sriftq qq i feTW trqnr Jr after srfrqr 
20.8 qr I vrqRR stspfr if, 3TSPFK sfR q^T?T ^ qrft-qRt H T*3% R cRT after 
qter (srmir) rt *rt r qr qf qs^R sFter: 34.4, 42.8, afk 58.4 ft qqr i vrqraR qqrrer 
Jr rqr srrct-snxt % *prte sfK fqqte r qf rtr sprt: 8-2 m 7.6 ft qqr i 

Abstract 

Seed gemination of trianthema portulacastrum Linn. By S. K. Mahajan, Post 
Graduate Department of Botany, Government College, Khargone. 

Experiments on seed germination were conducted under different conditions. 
The average percentage germination was 20.8 under diffused light. It was high in 
continuous dark, alternate light and dark and after breaking seed coat being 34.4, 
42.8, and 58.4 respectively. Experiments performed under conditions of continuous 
light and alternate drying and wetting gave low values i.e. 8.2 and 7.6 respectively. 

ST&^BT qH^qn^q f?R (Trianthema portulacastrum Linn.), «ft 'jrqqTURU % rter 
‘qfqV qpr q STHT 5TRIT qq? qjg q qi% ^TTcr^Rf (weeds) ^ | afk 

qRcTqq sftq «ft^fq=rT if qPTT 5TRTT | I RfT WteRT f^f^vT 55TT3ff if RT% qteff % ar^q % 

qrqfterr | I 

^ter arqgqr ttt ir q qrq fate qir qqT str rfRT q’R'fr qqtq qwi % qqqif 
qq qft 'grrif qrrr if f%it qif (qqqq 8 rfte qrr) i sn^ Pesr tr % qrq 25-25 qter 
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%o irfTsrfr 


■q^Rq 5 w tnp ire t?TTT faqr w fsnf fafw ?WTaff Sr q«r qnrr i faq?qq (control) 

'awTR otjt if qm qqT i fq sfak # qrq ^twt qqr i 45 fkff ewr srfafaq rjfppr 
ftrqfarq faraq qqr i if qqrq qqfa: % srRq fafa qif qrrf f q q>r sr^rw far?*??! % nftsff ft srrrrr 
«rr i qrflr if fasfat % q?q Sr q^rq srr faRT qqr aft 5?$r fafTfaq % str vr <r «rq~ 
^raT qqT «it i =faf qqr Sfs 24 wf tr fqqfarq qsq qqr srk ftrq qq% im qvff tr^r ot 
gq?rr q^ir ferr qqr i qq arq arf wrc ifqrqr qqr i #qqfar qff n? faw : fa'R<q % f^rr 

^ 4t«r «Fnrsff % STR SRTqR R <R sftffT Spt 5i5f % fJeSPT ST^R faRT Rr I ifaqq sfafa'f 
% Tf% ^Sr qfaff q>r fM farqr w fan# qrw tsffar qfa §tr 5r 77 ^ a?»erR spi qqrq qqfaicr 
«tt 1 ™ q?> fkrT sttr afT srfcr q qffa f*R?r qrqqrqr qq<fr q$ 1 strwt if srott arrr 
shtr <k'Si % fartr 1 6 'Tfrfesff if Sr trq? qrr ttot if q^nr qqr ark arwr rnff qff sFqrp ir 1 
^ srfafer t^-rfa? kTfkr spt wr5T Sr qqrqrarfqq farqr arrar twt 1 sffafr % yspqr tv 
qraN<«r % ah ■hr % 5nrr=r qq fqqrepn sfR% % fartr qTt-q>| qqq qrr SRRrq tfa;r k qqfq 
i^nf Sr faRT 7T4> farq qfa I 

TftonR? cRT fakxRT 
qqkff Sr fkqfarfarcr qfqqrq rrrq |tr ; 

1 . fanpfaf srttt if : farqfa % 1 8 q'jqf % sr^qq gf af^m gk ?rqr 1 fir^r 't.JTi rnr 
% 5 ftRf if 3 PR- 3 T 5 R faqf qq 3 f|tqoT |rqr T|r l srfaq if qf 1 7 faqr qq |arr 1 qfasrq ^.f.JtKT 
20.8 qr 1 

2 - ^RTcnq q^TTT if : sf^qw 60 q^T % ar^q f“r qrqr-q |arr ark 1 2 faq'r jfjqr 
q^r 1 qfaqq 3 f^qDT 8.2 qr 1 

3- qRTnTq BTReBTq if : 3fgqq 14 qosff % 3T??q sqqwr ^ 3]7Tr |.j fa ; f| ^ 

qarqr q^r i qfaqq 3 f^qq 34.4 ^ 1 

4. qTq't-qTq'r ^ famk sftq gorfa qq : kn gkar fanrr rtt | far qrqT-afrqT Sr famfa 
srk g^rir Sr sfgqq # qfa qqqf | 1 qqr^q % fanr farffat$?r (Chippindal«s K«*port- 
%farq qfjiir 1947 ^rq^T^farq RfrkqrsT (Dactylis glomerata) 1 qqrfa jr^qqr 'U'fan'rrF^q 
% qrRrq if faqfa ^rrSr Rqf I qqffai qfaqq 3f^:qq qqqrq 7.6 qg qqr f3RT«fa fjfe 

sffarT srk ^Tfar^ q qrfSrfaRr qqffaraft^Tfar (Gisekia phamacaoidiw) % if 
4fr 1 1 

5. ^rqt-mq'r Sr sptot srk sr^Tq if : sffqq 23 qn S f % qrqrq ^r srk 26 
fanff grqr ^Rtt qfr 1 srfSmcr sffqtn 42.8 qr 1 far^ qrfSrfeqr qvr?ff%affatffar i frrqiw if 
fcqfa ^Zt | qqffar q?T qfaqR sffqq qqspq I 0 ft qq T I 
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affaff spT aff ^ 

6. fasrakwsT : (Antecology) % #3T if qmf qrkf arrif ft'W 

ark Tnr [5] rr«rr srosik 23 # spftc grsnfkr qrkf tt srfirercr afg^r if ffe *jf#ar qft 1 1 
srwTar srakr if sfgpTJT 1 1 wf % srrs srrcwf px ark 26 for# <re> ^ren pr i srp 
srfasRr sff^iir 58.4 «tt i 

7. if 3T*sre?re if <rc : q-f qw qqT fqr srxrfwxqs sr^fer if stopfr #ir qr 

?rwFir arsrx if anp«r q^ 3Xy*Rsr;ffa sr^rq qpx 1 1 arowik 13 if sft (^fasrrfqrorrr qlkiTfa^ara) 
(Anisochilus eriocephalus) % m*n^ qfarrrr sffroi if 6.2 if 13.4 cW qft <|fs Mt | l 
sr*i arrfkrqj sf^qjK qff suffer 7 f%n? *rsr fr *rf ?ro 12# fcq sTferw aff^r qaf 

stt if trqr g?#!snfk qroff *rf aft er’nxq- *gp <rqx qpr qf i frag aftsfr ark q>x**ff5r w if 
qr^faqr qjrcTqaff xf^kr % sparosr if qfqsrra argqqT qff fkrfa gkrcr k | arp 

afeRrn: qft qRfkrqr ararf# qff sr?r ## q^ 3f^ar # qf# if w arx arrat 1 1 

firar-fixsr qsrxaff if afgqqr q^aff srqfq'f % qfwq fqq 1 if srqfcr fqrq qq f i 



DAYS AFTER SOWING 

fpr (lax) 

8. atT 5 n«r^q as qxqqxqqxx snqra : qg q<qr qqr fqr qxqrqqw % qrqqrq % qxq |[kr 
q-q aff aTu qq qffr qf sffcft q - ? qf froq# pr firs ganr fq> *rici 4 >T<Hkr qrq ^rrwrq afgqqr if 
g-|xqq> qff ffcnr i 3rfar^a~fr srferw afgqq gaxrf qrq if #*jrr qqr qqfqr g^crq xrrqqrq 
3 l.6°c ark fqrqqq 27.2°c Tp i 

W srcrn; #kff qq sff^rar qfqqq afg^ fq#kx sr^m if 20.8 i ^rarRTTT 3 tet5ptt if, 
^rff-^rff ir wro afk 3fsr?K if cftt #rar #kr qfr pr ## t?: xrffoicr afgw p ^ anrar. 





4 5 6 7 8 9 10 11 12 13 H 1 f 

DAYS AFTER SOWING 
(l«r) 
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sftsff spt affqur 

34.4, 42.8 sfk 58.4 ft W I Spmr if aft'?: «TRt-WRt ^ P+RTtR aftT g^nif <R sfif?T>T 

^Pt q% Jr ^jfr arrf aftr qf%w?r srr: 8.2 r«tt 7.6 Tfr i sT*t?«ftaT q'^f'arqnRq q?: 

qRfiqq? afsrqrn: q?r ararfa qrr srqrq afqrfqqr qtgqt gfirarrTr (Moliugo cerviana, sRrert 
aft?: qrfqart 3 - 1 ) q?c qrir qir fqsqrqf ir firqqr-^qqT 1 1 arfa-fRfi affaff qft 4-5 Tug- gq? 
gfer^Fqr if qf Tf?r q?t tft arm^crr ftrft 1 1 Rfr ?Rf arf qt ^rr qqr fq? af^-RT % 
^qgrF arfspRrq aftq fipcrir criqqRr 3 ] - 6C ° sftR 28.5C 0 1 afr ^nf, ar^n aft?: ftra-taR % 
irfTq Jr fw qqrcnr | i qffq if ^gqft qfg qq jr gqffg-qr gqgtH gqq 1 1 

fTcT^m-STFFt 

JTFgcr site qqq fwT?rf if fipruT qqr ark gagrsqgt fesn faqq aft?: gfqsrrafr qr 
%7 sft%$R qq° qfo affqf, ffqHirR ark qrakT^irar, afr° snfo z\o tr ^ 0 fqgrRt, 
q>r augn't | i 

O W- 

Rqq 

1. qqsft, £to tTgro, qrka: gr??g, 1952, ij, 21, 108. 

2. qqqft, £to ?rgo, Sfo anfo qfo lg52, qfo, 31, 269-80. 

3. qqsft, sto trg-o ?r«rr qrfqar, 3fRo rRo, anfo qn% %o %Jo *rt?TTo, 1954,52, 
484-514. 

4. sftsft, trqo gto crnr qqrqfcr, afto qt 0 , %o anfc qto qgo, 1959, 38(1), 8-32. 

5. fq«T, 3TRO ?r*qr RT^T, sfto trg- 0 , %0 snfo qfo trqo 5 lg48, 27, 187-199. 
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T 3 ? 5 RT cTTT^t^T % g'lff gSTTT 

TTSTCFfR <T«TT ffft 7FT 3TT5?, 

%?Sta Sl^ERR H^STR, ^ fecft 

[STIH — ^Tf 17 , 1981 ] 

^RTJFT 

snfmf grnr qurr mrr | fa qmt’R t?r srt, 7?? , rrtr fa* srfa qfatesrsffa 

q?T cIRSRfa 3TW rnfafa. faR % RTR §tTR'^ faSTRT SIT *TRTT 1 1 ^IT ^sTT W | % 
qrsftiR sfrt «ftfr *fr tttwt fiRTT ^ ?r 3 Rfafa % g^f ir faw qrfaRq 3 tt stir | i ttstPr 
firafa % qRqrR erI ^sJTan srs srrat | affa; qircr tfgrsT TRft snrft |, gR mr rt *r arfe 
fftft I ct«TT cTR R%T t gTTR ft RTcTT | I 

qr^ffTTR sm q-f^feR qRqfrw ctrt fr€t % srr«r stPr; ??nfaR qfa rrt faffa sr- 
fmq- fq^T qrg gi% 1 1 sppr % fipsRT arf^ tr 3rtter qarr qrfeff ?r Pm qfa cRT 
% HTTRt Sffa % *FT S'mfqcT ffa | I TRm qfRffsR cIREpfa cRT ftft IWT ^ §^R 7 
if ifarr crt ^ arpq^ qfwfrq rttPtr fauct | 1 

Abstract 

Improvement in the quality of coal-tar by rubber and polymer. By Ram Shankar 
Shukla and Ini Ram Arya, Central Road Research Institute, New Delhi. 

It has been found experimentally that the coal-tar and pitches are compatible 
with long chain polymers like rubber, bitumen, styrene pitch and polystyrene. It is 
seen that incorporation of a small quantity of these polymers brings about tremen- 
dous changes in the rheological properties of the tars. The plasticity interval is increas- 
ed and Frass Brittle point is reduced. The EVT of the blend is elevated and its 
temperature susceptibility is considerably modified. 

The increased viscosity of the modified tar yields mixture of high stability and is 
more resistant to deformation at high temperatures. The mixes so produced are more 


AP 4 
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STTOC fTET ETTO pft TOT TOT 

resistant to temperature changes and also susceptible to damage by the spillage ol oil 
by the turning vehicles. The retained stability in diesel oil and jet fuel of the mixes 
made with modified tar is higher than those with the tar alone. 

1. SrearTSRT 

ErrwtEr TTfqr fqqW Sf swfrr f# toto ttcp arfeftu I, stetoet ret rtto Jr to 
#qSr % totopt jrt toh ftEiT | i ?r?qs frorWr Sf sr>t *ft# % if Sr tow sjttt to# 

EtET sqSf ?r fqroEr to* %% tost toe Sr% | i totet if qfsr tort? tot to firfrar- 

#TOT fiPTO 5rpT eft farf^T flTO % qrfEft 5rEraf TTS^T ETK#Er £RT TOTTEEt if TO[ 1 9 1 3 if 

TOTf qf I 

EnT#ET # TOSJT pr# q#TETr R fq'4r TOCEft I I WT-Wf SET# TStTOTf SIfEft 

TOEft | Eqf-E# totSt to# TOErrroEr # ffq tocSt # totett q?Eft to# 1 1 qrstrar to top 
arrq.- tot ^ # srErqrg r fron: q?TErr f 1 Errc#Er % gw gwf to f<#ro # arort 'it fapirr 

5TTETT I : JTTO Eft TT# % fpft if qf ^EPTT arfTOE TOS# q ft TOST fq> TOEITTOEr % fapi4w ?R 

^ q-f TOq 3fk £?# qrff % ft# if fRTET TT ^EPT RET Ef f> TO*T f% TO TO<P R 

^nt i TOft-«p# TOErrroEr 3flr TOrrof # frorrr qft#qfpft if Ern#Er to top to# qifsq ft 
^tett 1 1 fsr qfTfrqfEr Sr etr#et % g#f # apq tro# tto, to#r irerofEt pro qft- 
qf?TEr er% qqp if toto top f 1 

TiErmfqq? ?fe ?r tot#^ w? Error TOEftR grorqp 1 1 it ro# qw roff totoc 
R*r ft to# ff 3fk qff tor qrstr ft wet f 1 totr- w? Error p?ftR «pt w«rq srffqr 
3T 3 qrrer ^ ETTREpTR Sf fiTETT^r ^ft ET'f'ETT | *pt STOT Sr WEt fSr 1 qr 2 SrfdSTET 

w qrr qT?ftR wqht ftp f i 

ETRqftET Sr 1 TO 2 srfERTET TTO TO TOEftR pTETT ^ Sr 3 T 1 % gvff Sr VTOf Tfc^EfET TO 
3rTaT t 1 ' 3 TTEPt TOTTOT NEPSt TO TOEft ^ R ETPT TO STTORr TO^t TOT ft TOTcTf | q>^r?TOPT 

Sr tot Reft | etto Rff Sr fSrror to: ?f% qft fero tot ft TOtft 1 1 w's arftrftn; 

TOTEPt TORE ?rfro EfTOFt TO TOEft | aftr g-ET R TOfroff SRT fREf TO% Et?T vr SrvrTO Ef!qr gt 
TOETT | I 

TO^ET REf $ sr^fvTET fTOTT TOTT | ft? f%TT 5 TTOT Tff sfa TIEftR fTTT TOTfitET % 
3 °rlf Sf Tfr^ETT ElTTOf To TTTOETf f I TTO 3ftT TTEftR % fjTETT% Tt TTf^T TO ftTOOTET *»ft TO'# 
to TOErr 1 1 

2 . cTTRftvf % guff Efrr artroq-q' 

Wd^ETT TOfH % gq TOTET Sf TTO TOT% TOST ETTT#Er JTPT: Hr^ffft fSrqtrff % STTHTT R 
chTTT ft# EfTET S’ T5ETET: TOTET TO STET^Tf Sf TOWT fefriB5R TO# Tiq ftp TO I ^Tff «TR 
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qRqffq % gaff q gqR 

q# qqqq 5 q<f ^ qqfft «ff r q^T cTTT^fr^T 5RT qqf qfq? 1-2 ?TM ff ft SrfqqqT ftff 
^ 1 sqrqtqiqq qqr gqqM ff qRq ff qfft qfft qi% qR^tq qq fq?gq arsqqq fwr 
WT ^'TfiT ft^FT35 c r<T qTqff % fqq qq 'TTT5Tar qq qt TTqqPT ffo 2 R qqrqT I fq 

3T«t*pt % q^ fqfer |3rr fq> qqffmqr affa qqtsT'q qq % qqqff qqrq 1 1 areqqq srt 
q? ^ f^rfer |3fT fq? qRqffq ff qqqig qff ?fe q fffqTqffr qq q?r qrqr, aft sqqfR ff qqqff 
qjRqjq |, q:q | arqqq qRqffq % gaff if qrff % fqir q^fff fffq sffq ff?qT?TR ffq 
% srgTTcT qR qq fqqr 3fft qqteror q-q gRr q^ fqg qR fqqr % qfq qr^rq if qf qgqrq 
2-3 qR fqnr RTq qt q? SRI % qqrq ffrqis ft qRT f I 

erRqffsr qq ^qTT qqgar qf qyqr qqy % qqqff qrq qrq qq q| qqq ffffR q?q> qff 
*rq? qq qqY qqerr f 1 RTqq qff gqqr if fqqt fqqfqqi^: arfffq; ftcff 1 1 ?q qqqq qff ^q 
4>qq % faff qiqq/qRqffq fqsrw qq argqqrq srrq*q fqff qff i w sppr % fq«rq if qTqq 
qqr qRqffq qffff % gqq>-gqq gar gq> ft qqjq (fffqq) if mg ft snff f qqgg ^q% fffqrq 
% qqff gg; fffqq | i qfqr qRqffq rtri if qqfkrq ffqff if gqqfftq qff | qqgq qrqq q 
qqt?qq ffq qff q^r fqqfft qq fffff qfffi qff qq?qq gqqwrqqT qfqqr ffqr i ?q% 3ff%fcq: 
qRqffq q qrff rtr qrff qffqff % qff qqql qiqq fq^ frff | i ?q:qrqrqq qYq ^q tl] % 
qf fq^: fwi | ft? qfq qR^ffq q fqq 3ffq fffqrqtq ffq qr 3rgqrq 3 q qq qjq fen qrq 
qrqq 10/20 ^t qqtq fqqT qffr qt w q^rq % fqqq f^qff qV qgqRr q qqqqr q 
qqrff rt qqff | i qrq qsrrff fft qT^qfq % gaff qff qfqqqq fR % qqq q qrff qiff | qqff 
qq qT^fffqqTiq qqUT^q | i qf qfqqtq, fffqfeffq qqr qqrffq ffq qr RTqrqfqq qfqfeqi 
ff tqR ftqT I I ?qqq RTqTqfqq gq fqiq qqrR | — 

H H H H H H 

I I I I I I 

c— c— c— c— c— c 

MINI 

H Cl H Cl H Cl 

W% 3°r qfqqR %q qt qrqrf , argqiq qlq q|ffr^q qqr q^c fqqg qRff | i qY 1 ^;- 
fq?% qk frqkr C4 J % fqs fqqr | fq qRqffq q 0.35 qFqqq qiqtfqqRq qqRr?q fqqr Iff 
ff qqqff ?qqqr qqqq ggqff ^1 qrffr | affr i.4 qfqqq fqqffr % q| qqqq 4 gffl ft qrat 
| i ?q% arfqfYtfi qq^t qRqfxR qqqff q? qraY 1 1 

fqffY [8] % qRqffq % gqf ff qfcqqq rtY % fqg 55T?flq fqq qq sqffq fqqq i ^q% 
gq qt ?qqff qffflqRq ?wt <r fqqq qqff | i ^qqg qrqiqfq^ gq iq sr>r | — C # H S . 
CH=CH 2 I qpffaRq 5RT qt jfffqqr qqqr | qf | 
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xm $r 4 R jjw ttr str? 

r CH CH a T 


Sfl% ftrar^ ir sfr yjfi if qfisrfar §Rr | ^ fa^r si*pr | : - ■ 

94RRTT SFTR5V StS ^TTcft |, «RSR SrftH '4Y «PTOt SR 3TRTt % Ref SRW Srfe *rf«TWr *T 5f 
4>raV fersft ?rp firiPTR R^cfr I I 

^trsfIr % 55 sqRrcrf Y%?ff % *ft qfrarfacr fcY srr irrt 1 1 tf^RT qft fsriRfrr 
W*f TT^ 5TT^ ^Tt% cTR CH— CH 2 % eprut | sft TRTRTfa'F foUT STCT NH a % *m <rMt- 
strctt | fw^T 55 s*r st^pr | | 

(R) — CH— CH a 

I I 

OH— NH 


CH 2 

NH, 

=fi% f'RWt tjrap RpT 4^T«T | S?rf?PCr ^spr grqpfrr 4$ff *R?T f 3fgf $rfpr IT 

*tr ^frfiicr fT i 

SW>TTc*T^ 

cft^T SRFR % TTWtiRf-^^f , SSTS^trT pRT cT«TT RRfRRTR it flRTT fR OT'PT 

snariR %qj *rtt i =f 1% ^ ir^ff q-?r«f cTRHirt^r if iff# prgf finr 71% arcrtrgr sr#p pprr^ %• firwr# 
^ fefar *fr fMpfw sfr pf fsriRFT (#=rr fa^r wr 1 1 

^HTT/'Wf — srff% if w w if ht| sniff | %if ^nrwrr 60% sr 

?r«rr 40% stir i«rf tftift 1 1 ^rt spY crriTtir if firm# if qrrqfr Trfem# ^t?fl if •jfrf^rrr r^f 
4*t 3rs 3nff#5?r ‘f®? swt»r if m# f i s ir srpr wr r°t 3rtff trp itpr if grrsissr -Tiff & i sir 
3 TSOTR % fin? *T? ftf #fw % 3 TTflTcr f#RT IT 4 T «TT fspff XV 77 g% % \ *T7 ffRfptir if 
S?r ^5 4 # tfgfmr HT^rr if famrcn: mm# cr mp mr# g sr <rp far m# enrrifrr if irtr 

¥>t % ftrar ?r ^rt i %Y % irw w^f x^rx firaRT rtctt | ^ir ftr 3 trt m^n'm % irr^r 

ferr sttctt 1 1 
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3Rft3 % 50 ft if- gsn~r 

sniRftr ffti ffsro : sctrR ft* fft3 *re «rcsnrcf % fsramr fsrr qqr 
"Rtf | ftretf T^f % ^ 5 01 ^ t 1 3 f 3 rtfW t ftf 3 ff ffsrar arcn^* ?Sr 

ffa 3 R St sri^r f 3 (^sn^ta t 3 ) Jr gsrr S13 | sfVT ^3% iwf 3f aRft3 Sr ff3T3 
f 1 fft 3 Rft 3 aft RHRft ftff ft f^mftr 33 Sr 3333*3 | mv? 33% fcr^rr^ Sf ftf 
^fe^rf 3 ff ft 3 t 1 1 

3Rft3/qT3ftrr?ft3 fwi : qT3f 31Rt3 33T3T3f Sr ff 313 T |3TT Tt^j fjprssft q-^raf ft 
srt ft #t-#f §3ftf if q-RT 3t3i f 1 ^ ?sif ft ft aftsn 3tsft ftr | 1 3Rft3 f 3R 
S333 Prsm ft 3ft SRR fftR 3R3 | fSr SSTfft 33 3 Rg SRR ?331 | ft ff 3lf % $3 
^r ^mft3 33 Sr 24-48 snfc 331 wn q?3i 1 1 fff ftftTtfft % ff3if Sr 3Rft3 
3T3T ft 3131 f ?3fft 33f ffft33 3T331 313 % fft ftllft 31 ftftft 33 f33T3 | I 

qfw*r ?r«n farf^Rt 

§?3WT3 313 : 5TRftfT3t 3R3f3 ft 33331 fl33R~3 % ^3^ R 3# 3# ft fft33 
§?393T3 313 45° Sfo qy | ftftf gRT 8T3I 331 ft 2 3f333 fftl If Sr gRP?3T3 3T3 
Sf 1 ° 3 o ft 3fs fftt | Rag 33t 3131 Sf ?£lRft (ft fftlf Sf §533313 313 if 2° Sfo 
ffe ft 3T3t | I §?333I3 3TT Sf 3lff 3133 RTT3 3lfftlRt3 [ft fftlf St 3?3T | I %33 
2 5|f333 3lftRRft fir3T If if §533313 313 4° f ° 33 3T3T | I R?§ 53Rft 31 3lft- 
?CTRt3 ft 3131 ft 2 3f333 St arfft 3?lf 3T ¥1315331 353 333 ft31 | I §5315331 313 
3?f f 3313 33 3T3T | ft ^3 313 ft §f33 3R31 | ft 31 3t ?3Tfft3 f TTf 3T3 313 33 
33ft WT33T ft 33 If | 3r ft T ¥3T^3 3r TrftRrRt^ ^4 3T f fff33 3ft 
ft TT3 I 

53T33T : 3T3t?Jr?fr3 afhc ?3Tfft3 3T 33ft ^?333T3 3T3 3ft ^1^3^ 3T3 3? 3fsR? 
3313 3ft 3f 3T TFg; 3T133T f ^343 fff 3 33T3 Iftt ft f333T | I %33 1 3f333 fftlRT 
f33Tf Sr 3Rft3 ft ?3T33f 3333 %S33t 33 3T3t | I 2 3f333 ?3Rtt3 3T 3T3t?3T^ft3 
f33Tf % ?3T33lf ^33: 3t g3T 3fft STfgFl ft 3fs ft 3T3f | I 3f33 3T3T f33Tf f 3T3T?3qj 
3«3 3T3f 3T3 | I 

33131 : 3?33T 33^ f33?3 Sf 33 Ffaf'jf 33 f 1 3?rft 3T3fT3 ft 3-33T 3333 
100 tfto ft eft | ff?g 3f33T 3TT33 R 3TT 3T3t 3 tsf 333T | 33^3 3Tft33 % gft f 
3-33T ft %33 3t^ft'33r f 3R ft ftStf St 3331 3T 3=F31 | I 3ftft f 3f41 ft 33f 
33 =RTT 3 3?3T ¥3 313 ^1 ^331 f ft 3lft33 f331 If f 3?331 f 33ft g3R 
ft31 | I 


3Tftr3> gq : -?:3f 5 ?3RR3 331 3lft?3Rft3 % f33rf 33 3F3ft3l 313 3Rft3/frft 
f3«T3 % 3lf?331 3ft f 33ff 3 ff31 | I %33 2 3f333 T3f 3*3 ff 31 If Si 3133 ?3lftl3 
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TT*r SHR gw 3-«TT ^fV TPT 3fT# 

73o qfe §• mr 1025 qfe %t m^rr 1 1 *<rr^dq §rt *nf qfis ?m*r 1.6 55ft rf ®rr^ $ 
v f*s§ ircftaTS*fcT qq shtr qsrJr arfijqr qrar sttctt | arafq; 2 srfaw qwl^T^ fror %• 
^qrfqRr 730 qfe ^ grsspT - 1225 qfe |> srrqr | 3fk w qq^R q?r ffe sr?«pq 1.7 pt u> 
srraY | 1 sratTcT sRifftar fqq q>T q^cq^f qnr ^r qffqqr yrff §• sr^r | sr«r fe ar?ir 
swNf *f *Tf 3 -rt qfwfaRr Rff fr qrar i 

qR^W9T?ft*R ftfSfir % gq ^TRtift 1 if fg^f jpf g | 


ffTT^ft 1 


to*? ^t 

sFo Ho ?fXH* 

3<R wfrit 

^ qrq Jfo 6o° *ro qq 


qrrsrsr 

prrfqfq 

(*o 

v$nr* 

l/ibo" 

1 • q^flTR-3 

25 

45 

1.6 < 10 

2.381 

730 

12 

2. qrRcfR-3 + 1% 

RR 23.7 

46.5 

2.3 X 10 

2.364 

986 

12 

3. spt5RTR-3 + 2% 

RT? 23.8 

46 

2.15 X 10 

2.361 

1035 

12 

4 . qifcraK— 3 + 2% *3T*ffar2 3 .4 

47 

3.1 X 10 

2.386 

1 159 

12 

5. «5faraTC-3 + 4% ¥5npdw23.7 

44 

1.65 X 10 

2.374 

769 

12 

6. sptWcTR-3 +2% 

28.5 

49 

4.0 X 1 0 

2.369 

1225 

12 

7. qrt^rcTR— 3 -f 4 % 
TtsrfaKnpfar 

23.0 

46 

3.1 X 10 

2.351 

1060 

12 


*cT-3CrcTT — ?TR ?ftt ts qqr I 


q'WjJR 

( 1 ) Jr Tiff, senator 5 t«tt «mrtenrehr <np fgr%q firfa srt fatf* araw 

q nwR 5u *rwr 1 1 •* 

( 2 ) %w 2 srffaw rr, Rirftq ut qreftarnrfar qft smnftar if ftmr% % qq% 

^ mcr * ^ ^ 'rffcRfa *$ jrarRcrr mm r> m€\ 

(3) w TRftor =pt wwfarJUit firw % vrift* yrff Jr f»r snrnr qwr ft %w 
qrarocT qwV*R %■ fqgrT Jr qRfsr sqrfqcq ?rq^rq igg^rT gr? qrar 1 1 
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sttcsfW % goff jf 

( 4 ) Tn-fan: % % *r?*f> ftrrftr qrtsmRrt srwr 15-20 srfasrer 

sn# I c P7f ?Tf 4! spt ^TaTfrcTT ?T«TT «Rt ffe SF?T SqT^T t TO TO If ^ f fe 

arffer^FT ?rff 1 1 

(5) ftfw wpff aw sre^f ct^tt ^ ?smf qT srff ’Trffm ?r tar arfer^ tthtt ir 

Trfqi q'< Prctt | zrvPfal'HsftiK fir^roT qrr fq%q tt^ | qqrfq; 3r fa-sror qrfpr % f»r^ an% 

fwk nff | wsrfr 3i%5rT 5 tir qr crnsTfa ^ *r f ?R9fta | 1 

f*TOT 

1. ^rtft^T«R, wto sfro ct«tt f??r, aiRo tT^-o, ?;iT%5T?r?r ttesrc set 1959 

2. few, i° f\o, ^F*fssr 1965 

3 . 3TRO, fts£R H 1965 

4. q? ro cm sf^ffirwr, qfo, Ttesrc *pt?5r 1965 

5. f^r^:, 3TTO ?5S^SM5! ftSHTT ^TifT ,q^T 1965 

6. irifo, Tteznc 1965 
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(q ^PdH ) smTw 

3?fa ftftnftftt 1^3 gTtfftfofzV, 

3o so nRMita qft^, stTf^gt 

rT»T 

3TTT° fH«T 

*3rra?r f!?5R%5T5T srftirRTS, <»m# 

[sttf — ^ nrefri, 1982] 

?rrcm 

24 sfr ct^p pilfer ( 1 5 mg/l) % gr^r snifar *r smsr (2500 ?tw) 5T«rr 3Rwn: if w 
^rtft srfR cr=TT arf^r tr ^ if shr, sftsft, r^spt, gr^af r^sr, 

•q-’af^fer Jr fft r% TftrrR ^tt 3r sjtir fw ttjtt i srftff ?r q-f r^jt pi ft sr^-er ^ftr^f if 

*r|R Trff 2PT 3?TR if RFT9T 3RPPTC if 3R iiifR'r 3TJR q^ftcT 

fsrr ftrrir sfalf sr>tt qff q-ftiff if ft§FPR spfr if sfftR (senescence) qmf 

R?V i w^feff-STqrftcr Tft^ff if ^af^fftcr, srtsfa ?r^of R?fRR ffpRiR if srft^ 
rt i sparer f%«rftr ffftpspiR rtrr T|t sr: qd ir fR % 3 rrr tr qn^fer (15mg/l) 
% qrdfa *rcir % <tr sr^rTft R^rf if srvt srWerr qrt ar^fecr ftzrr w i 

Abstract 

Effect of 6-furfurylaminopurine (kinetin) on detached leaves of betel (piper betel 
var. ‘Maghai 5 ). By Kanhaiya Lai, Division of Physiology and Biochemistry, U. P. 
Council of Sugarcane Research, Shahjahanpur and R. L. Misra, Soil Conservation 
Office, Daryabad, Barabanki (U.P.). 

The effect of exogenous application of kinetin (15mg/l) for a period of 24 hours 
on detached betel leaves with and without petioles under the conditions of light 


AP 5 
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T??|TT RTvT cRT 3fR° RTo ftfssr 


(2500 lux) and dark on the variations in amino acids, protein-N, total-N and chloro- 
phyll was evaluated. The data indicated that the accumulation of amino acids in 
depetiolated laminae was lesser as compared to petiolated leaves under light and dark 
conditions. Senescence was comparatively much marked in both petiolated and depe- 
tiolated laminae under dark conditions. Protcin-N, total-N and chlorophyll were 
registered more in kinetin treated laminae (with and without petioles) particularly 
under light conditions. Therefore, the removal of petioles and the foliar application of 
kinetin effectively delayed the onset of senescence in betel leaves. 

• qW if tref f=pRT*r % TSTTf rffRctT srk ^ qft 3Rwr after) $ i twt if Tf 
srafvR-, Tt% # Ttrcrr qfr str if gar, 3 trr Trg^-^of 1 1 fersfrfsrar Tift It stittst tt 
f^RR CI] , sftrrff 3rfr [2 i ; tsr tr=r ^frlTTT [8] snnr ttttst spr ^tt ‘fvr it i src^fsR ot- 

TTftcT 4?t Tvff % ffRt if ^ffPft 3PR sffacT ftcTT $ I Tf f STTWft <WR* tpftfsR 

^X Txft wtnfcTT spf spir | | c<3 TfRcRT if 3ffc Sri fnft 5ft»T TR T>t Tift *PT 

5RtT TRct | I 3R: f?RTR tflRWP | Tcft «Pt f*PTT 5f*PK fftr^tST iW 3TTT fWB% 

Tvft fiRr sftnfctr % arerfart tot ?r> sto Sr sr) xt \ 

ST^cT mm-rR if sffoRT % frRTO SRpT cRT <TR % T^ffR «P> f$W TO 

ft Tfif TR ST*TR TT 3TSTTT fTRT TUT % I 

sffrVrTcFRf 

'pffTTtffR, TO, ft:, TR (Piper betel var. ‘Maghai’) aft TffV *f?T fqfartf % 
*(# cftfTR eft ?T*|ff if trqrftrcr fTRT TTT (i) 5RT fPJfT fswif T%jff if 2TR (petiole) ?pt g?f 
(ii) feerter fa-gif TfvRf % fR qfmvR tr ferr ttt «tt (depetiolated leaves) t t 4- 
gR 5RT f«RT fR % qfaff spt 3TOT-3RT TT^ftR ( 1 5mg/l) % JQ fasfto tffa It 24 sft cR 
RTTTf<cT fett TUT 1 TTR ft TTR f?RRcr (qpjfa) TT afTfcf R5T % fatflTR TfVtflf t# Tiff I 

smftcr Tfeiff Tff 3rvR-3TvR ttttst ?rt srjttr if w ttt i w srPt if T*f>T9r qit gifatf 
¥T ir 2500 *TW (lux) ^T^TO 5PTTTT TUT «TT, RRf% SRPfR Tf 5PTR RRvff Ttfecf 

'fftfewf qfr sptepit if (2 2 ±2° ifo) tt ttt tt i % cRtjrtcj; «pV 

aft%T ir 24 tI: % fatr 80° fT° TT pip f^TT TUT afk ^Tfif ^tfPft arreT 161 T^EtfR 101 

cr«rr sftcft'T t>T ^r^ftsrT 1173 qrr f^itocr %qp ttt i 

Tft<nw cPTT far^HT 

Ttt qft frutfstcT Trft *ft RfvTclT % TTT, Tcf^ftcT sfk Wtff'vnfRTr sftefT cIRt % TTR 
^ vR% | I Ttt ?T 3T<jR fqt% Tvff R ^tt % ffRT if W^fcT, TW^fR, 

Sfo tr?To ito (DNA), 3fRo it^-o tto (RNA) txof sftlffT if ft% TTvft Trrft q;> xt^f | I 
tft<Tfr [81 ^ ^3T % cTRTf Tt Tcff if TTT TTtT ^rftfft 3P:?r 4T> STRifTcr TTfR 
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f+ftfsRT TPT qft qfft 

1 1 ft** 5f qrrtffc* qft ^ ^ sfcfa *f tout p 

iRTwr % 3 *tbf If sftztq ?fq$nsror qft gtftf+r qRtf gq qrqr qqj ?tt i 

** ***** **** ***** 4ft f^fcr 5f fqqtftra Trft qft qrt^fcr % Wta ST f^RT qHT eft 
WTT PT in fSnjwnr qft pm ff «WV q% ft q+r qq if qfafar gm i qftnfcTT qq 
^ pm qt^rm ft *tht w «rr 1 stout if f^ft^rer pr qfp <nft If fcfrft bpr 
1900 Mg *tt, 'jRfq> fqqr pr qftqrft If *rrq 1 63 0 gg qrqr qqr (tnfRtt 1 ) 1 3 r?qqrR If ftm 


HRoft 1 

fqqtfsrtr qR qff qfft if ^ftqt 3 trt, q<rfgfq:?r, sftstR p grp RsftqR qr 

qq^ffer qrr m 


qqTw/3Rrq>R 

SPRT Tfft 


8RR q# 



fqqyqtir qqfitfR fvrzr-RR % gsqt 
% ffe (+) qr 

w (-) 

fqqRTT qqpfeq fqq«-S|Ur % 3;qx o/ o 

(4-) qr 
(-) 



^fftqt trf^ (qTo /100 fq^To 

pP qqrq) 



sRfm 

1900 

1610 -15.26 

1630 

1240 

-23.92 

3T?ERiTT 

1950 

1500 - 23.07 

1340 

1260 

- 5.97 



qofffTcr (fqqto/qro ^ qqm) 



5T^T5T 

43.30 

57.60 4-31.5 

58.30 

73.50 

4- 2.6 

3T^sfiTT 

40.90 

60.70 -f48.4 

48.80 

63.60 

4- 3.0 



sftetq qri^tsR (fmnr°/100 ftmo pq; qq-R 


sr^nr 

5.0 

6.0 4-20.0 

5.0 

6.0 

4- 3.4 

3FSRPR 

4.7 

5.9 4-25.5 

5.0 

6.0 

4-20.0 



frip qr^fhsR (ftrcrT°/lOO fame pp qqtq) 


sr^m 

8.8 

10.2 +15.8 

10.5 

11.0 

4- 4.5 

3^er^R 

8.9 

10.2 + 3.3 

10.2 

10.4 

+ 1.9 
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qrar tot arrco >^r° ftpsr 

l^r ^rr^ft qtfY if <g *qq % t qrfY q>Y §*rt if qrcr ^ft«ft ar*?r gan i 24 qw t 
q>T3%f£q ir qq q rfcr fqqr fR ^r^fr qrff Jr 1 240 /<g tJpqfqY ar*** aftr srt wY tHY if w 
16 I 0 i- L 8 fftffqT 3 F 5 T qr^T qqr 1 qmrr^JTa'^T 24 sf£ w%fer % p qfft *r ^??r % 

arqqTq q?Y fc*rfq if irqfqt spr qnr qiqr qqT 1 ftwr qqr fqrqqT?!^ qfipT qqr wir 1 1,11 

gm qf w spptt %■ qfroq qrY an =f% ! 1 

spftq qff a£rq? ftqfa if qn^^fer qq§fqq qff srarren 1 1 aw q?Y forf?r if qrr^feq 
% ^ if ^ q%r qvff if 31.5% sfk f^rr q;q *Y qrff if 2.6% qtfqfcr *fe 5# 1 
qm 3T'?TW if * 48-4 trq 30% qofefVcT qff qfe gf I »PT^fcT % ^qq? if anr 

q^ffftcr q^qr | qq ^fiqt anR w sYr | i [uu81 

sfw qfr f?«rfq if, qq^Yfeq sttt qqrcrffq qfff if sffqfq qTSfjfqq if 20. 0 srfqura 
qqr fqqT fqr qfff if 3.4 sfqwq to apepprc if wir: 25.5 ark 20 - 0 % fffcuf g f i i 
srfsYq qq^Yarq qY qffa wYfeq q;Y qqfkrfq if w^jr # qfY g$ 1 w€f swn 
qq qfqqrnr qYqkY 3 TTfq ca] ark fqqW 1 sra qrqT to | m: q^ftfor % to: tj*f ?R 
% srqqrrq % qpr qY qrff if ?rk qraY qfHcrr if arq-fkr sm fsrr 1 

aRcT^fTT-^m 

« 

at%qq %° qY*fq, qwY%qr <%*3R, ?fYo qfo 3 tr> 40 1, 

|% (qrir) arqqf % srep qfk-qqq q?Y qrorr p qf^r gqqqY %■ farar Srerew pq 

% armqY 1 1 


fqqqr 

1. fqqqm, tro qfo, sffeYq ^qTqifqrqq ?q q aqrfirq ^?r ^pfYqf%€Y ^ t%q, 
$o qrqo iro, 1939 

2. qfqfv, qqo qY 0) sffo ^o, fqfR, tr 0 %» qqr ^qqqq, ^Y° qq°, 

^qto pqo (^ |%q) firfer, 1935 , 374, 557 

3. qqrq, sfY q«n ^qfffqqr, trqo qqo, <*rre fqrsfto, 19 ^ 0 , 35 , 714-725 

4. qt^r, %o q«rr qfqq??, q^o, qqqT?%qt qnqY, ^fqqfirfY qqfi mqst ?q, 
1961, 11, 518 

5. f%?, uto, fctqfaR fqfqTmqffqff, q?qrqf qf^rqq, q^ fq^ff, 1977 

6. 3Rqq, #Yo aqfo, pB^fto, 1949, 24, 1-5 
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W-pIT )fafsr ?rt 'Zfrvx ^ 

CN 

%olT^o fa?* 

nfoTct STCTTS gfasffast, gTTPTHt 

[STTRT — 1, 1980 j 

wfogfsff ^ ^oft # (H, l) {N, p n ) frqr^iflwr # | i 

sregar 5m Jf fir | N, />'“’! ^5pffqcrT spt $rr qf^rnff qff sift «r?re'if i 

Abstract 


On the summability of Fourier series by ( N , p n ) method. By K. N. Mishra, 

Department of Maths, Banaras Hindu University, Varanasi. 

The (H, 1) and (AT, p n ) summability of Fourier series have been discussed by a 
number of workers viz. lyengerC 2 3, Siddiquit 5 !, Pati^, Singh^ and Izumi^i. In the 
' (a) 

present note we shall extend the above results by taking. (AT, p n ) summability, which 

i s more general than the previous results, 

l. qfcflwr 1 ^ 

sr'jff 2a n grtfmpr jffirR5rff {-S’?!} % sipiTr xr%r S % srffr arcg'® fafa 

ia) 

(NtPn )»«> — !» 


% STTT ^TTcft | vfc 

lim t W) ->s siff wrf n-> co, 

n — >-® n 
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%0 rrqo 





n p„,q 


«*) 

Pn-v Sp 


<«) 

Pn 


(/V 0 ) 


sr«rr 


«X) £ 

Pn =\ Z n Pp 

J»sa0 


(a) 


l % fecr qf fafa # fqfa (N, p„) £f qq-pftcr ft arrcft 1 1 

/>»= ^~T » ^ ^ ^ ^ ( N > Pn) ’rPcf^rer fTmfqq; ^?rqtqqr 

ft srmt 1 1 gqro, 



% f^t qrcgfs' ttor (N, p n ) (C, S) Jr rrqrfta ft rtftt f 1 

2- *TRT /(*) 3TR?rf I f^RTT STTW 2i r | sfk (— w. «) % ft^T *T*TRi5Fftq 

(i) 1 1 qRq q ots <gfrqr 'S'jfr ( 2 . 1 ) f \ 


f(x)r*-$a 0 + £ (a n cos nx | bn sin nx) (2.1) 

n a 

f'R" f^t 

?(0~M f(x+t) \ f(x—t)—2f(x)} 

<K‘)— j * K«)l du 

r=[i It) 

fir ( 0 , 00 ) q-r p w) sp> qf^TforqTOt fqsrct 

(«> ^ _ 

p W) (n)= p n for /i---~l, 2, ... % fa 1 ? 

srqr q-f f% p (a) ( 0(°> co) to | sfk q#F (fc> *+ 1) k=0, 1 , .... cr tfigqr $, 
qfq f *r 

p[ a) css P p( a) (u)du 
J 0 

(a) (at) (at) (a) at) 

Pn ~%Po +Pl + — '1 i Pn • '»*» '**ft n~> 00, 


to <ft 



’t’ft * ft wfRftraT 
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srgf „«*> (a), „(«) 

* p n -+coam p n |P„ ,->0. 


3- I’T srftir snmt ^tft i 


srJm : *rRT{ p^} ^ ft?n spttctfp 3 ^^ | % p* } -> 00 *iff ^ff «->• 00 cm 


(a) 


?fr irfe 


f” > d , (<*>. (a) 

Ji U 1 d7 ( P » ) 1 du =°(Pn ) 


0<S<tt 'jiff v?iff t -* +0, 
ffr ^nft ( 2 . 1 ) J(x) ^ F^RfJT (N, P ( n a> ) | | 


(3.1 

(3.2) 


€£3*r | f% srftir srfft^r (3.1) { p ( n a) } n?r sftrar arfftsp sittt^ 1 1 irfc { P^ 1 } 


H4?foss ft eft (3.1) 


V a) =0[p (a) ] 

n L n 


(3.3) 


{(X) 

% 3-*rg5BT | 1 srfe { p n } ft eft (3.3) g;fe ^tftt |, st?t: (3.1) => (3-3) 

(3.2) ft 

( 3 . 4 ) 

Slim ifft ^<rfrf 

IT! *r*rt*rffft 5TTcf | % ftftr (2.1) % nf 3Ttfft^ fttiTC^ S„(x) sftT 

5TTT smftfRT 'STTeTT | I 

STeT: (N, p^) ftfft *Pt q-fftmr ft 


AP6 
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%o tt/t° fq-ssr 


tu ( x )~f( x )— («> ^ Z 7 * 'k 
, pn k-o 


InP, 


2rrP 


D (a) Jo l:~o sin \t 

v n 


3*[ff+C«]s&«>* 


2nP 

==l/w (/ 1 J), (5RTRT) 

3T«r 0 <r<n- J if grTR % 

1 " (a> sin (n -/c+i) « 


3RT: 




7-v£'r 


I=o\n j |p(M)|rfw| 
=0(1), (3.4) % 


sin \u 


=0(n) 


|L„(OK 2 Pk'+Z pT sin ( n ~ k +i) t 

Jim 0 


k a3 T 


3TcT: 


= 4 (0 + L « (0 (’Rptt) 

,r. p I r i' (Ml - 1 r 

|/| = 0 - Ln (t)dt-v -T5rJ B -i , 

*n *n 

, = 0[-J_(/ 1+ / s) ] , (^ RT ) 


w =o[^r??} 

[P ( n a \ (3.2) % 





53% sn%, ( 3 . 4 ) ^r^pTcfT ^r ^ft ci«rr 375 * 1 ) 1 * [3] 4 5 6 % sppnr feqr <rc 
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I J^o[p ( n a) ] 
141=0(1) 

STFar |)cTT | I m: 5T%4 fas ff I 
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STf'TS'f % faq *T*tfa>cT 

q^o %o 

nftra fimw, ?fto <fto 3iTf o 

[5TO — ^?TTf 14. 1980] 

STTftT 

sr^er 5r<re reT 5 t«tt ^h^rsh: sttt 'rfwfacT Jpff % % faq 

f^cpn 5TT0 I I 


Abstract 

A unified presentation of two Classes of polynomials defined by R. panda and 
Kanhauser. By S. K. Bhargava, Department of Mathematics, C. P. I. College, Jhansi. 

The object of the paper is to unify the study of two classes of polynomials 
defined by R. Panda and Kanhauser by introducing the polynomials 

{h C n (x\ r, s, k)\n==0, 1, 2, . . .} 


defined by (l-fc)-««+»-*> G{^ i [(l-0" 1,A -l] r } =Z h n (x\ r, s, k)i n 

n~o 

OA 

where G(z)=iS y n z n , y 0 9^0 
n«o 

1. STCcTPHT 

T^T ¥ 1] {gn {x, r, s)|n=0, 1, 2,...} spt f^^srfcffecT STFfT 5Tg'T?T 

% <rfo?rc % re % ht#r?t % ^<r Jr w 1 1 srfft 

£«(*» r, s) ^ 
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tTtfo %° 


(1 ~t)-°Cr f xt * 1=2 gl(x, r, s)t» 

(1.1) 

((l — ty 1 k-'O 


SRT qfw^Rr f%*TT 1 STff 


G(z)= S y n 2 n , ro^O 

(1.2) 


n m o 


cWr c TOR |, r s fN( «FT *TI I ^ S ~' 1 ’ 2 > 3 ’— 1 

awT [a] % ^ tor % fs-sTTffcro srfTOf y n (*i k) v\ 


(l.-t)-«c+»»exp{-x[(l~t)- 1 i*-~l]}—2y n (x;k)t n (1.3) 

M* 0 

5RT qfwfajr ftrarr 1 1 *r #ff tor % srgrof m «3TO* | faa% 

foq ^rgror 

{A*(x; r, j, /c)|fl=sO, 1, 2,...} 

*ft ?TJTT^r fam mi I faw (1.4) sm qfwfacf fa*iT rtctt | 

(1 _,)-«m>A> G{xt s [( 1 ~t)-vk - 1 ]r }« 2 ? A* (jc; r, j, *)/» (1.4) 

H« 0 

5T|f <3 (z) (1.2) % SRT?r I I (1.4) ?r (1.3) STTH 4R | 

r»=“ 1 j- *=0, r=l 

?r«rr x =Pt — x srf?rRtTfa?r Pror rtcTt | aftT (l.i) ^ srrfa (fort | *rfe h *1 ott c ^fr 
(c— 1) gRT sffc s s -.. r gRr srfawrfiRr ferr srrar 1 1 

2 . *w : (i.4) ?ranr (1.2) % g-R^R ^f?TR%fer m: vr srre $?rr | 



( 2 . 1 ) 

(3.1) 

(3.2) 
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ST'FR | 


srf qsf % fsrtr mfkn 
4. *faw *r*9?st : ^cq- ( 2 . 1 ) srk 5Rqr sn^sr srrs ftar | sft 


°y . c t*a r / / \ s i 

fjn (,x\ r, S, fc)t»=*(l+f)<<«+lW*-l> G |*^~— j {(l+f)l/A_l}rl (4.1) 

3T? ( 1 . 4 ) qrT gqqfk % 

h C n (x; r, s, k)=t h b n _ m (x; r, s, k). ( 4 . 2 ) 

( 1 . 4 ) ft t qft u/1 +u 5TTT sik ( 4 . 1 ) if C «fft C +fc 5TO qfd^rfqcT ^ 5P*TCT: 

(‘-rr : rr'" , «HfT i rT[('-T^r-‘n 


r u Y 




(4.3) 


^«TT 


^ n Jn ^ (x; f , s, k)u"=*(l+uy^W g[x (4.4) 

snrt ?Yr | fsnr^r ^wr ft^rr | fa 


h C n tn 1)k (X-, r, s, k)—Z (— ) m (” m M C»S (*! r > s, k), 

m~0 \ "* / 


(4.5) 


sft c % **rFT TT c—k+nk T<?fa 


C fl— 1 / -w __ 1 \ C—Jz+Tlk , , 

h n (x;r,s,k)^(-) m [ n m )h n _ m (x; r, s, k) 


(4.6) 


^3TFT 1 1 srarc (1.4) Jr C C-/C % 3tk: (4.1) if t u /l-u % srf^rrPra- 

qrkr qx 


c~k n - 1 ( n i\ c-{n-m)k 

h n (x, r, s,k)=iZ^ \ ( x > r > s ’ k ’> 


(4.7) 


sro ftcn | kra% c % ^tBr T ?r qq; c +k wt qr (4.8) Yf flat 1 1 
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ITg-o $o qTqq 


5*r (4. l) Jr c qrr c +b ^ ark arar Jr c ^ c +nk Jr sriciwrfw *frrr §f 


, n fhlk\ c+mk 
K (*; r, s, k)— 2’ o ( ^ JA„_m (a; r, .v, &) 


(4.9) 


aft C=0 5?r% 3TT% (4.10) 5RR qiTcTT & 

A " ( x > r > 5 > k )=£ 0 (^)a^ <*; r, *) 

5^: (1.4) Jr c % ?«tr qr c--/?k TgJr q? 

»pt) 

3k qfsr ^c| sqR q-T c .| £ kr eft 

C + /c 

(1-0*4. (x; r, s, &)/»«!( 1— /)-<(«* 1)/A) (7(,y/s[( 1 — ;)-)//.• ljn 

• =2’ //« ( a -; r, s, k)t» 

W* 0 

»ft sfN¥ q%TT Jf tn % gorfqr eff) g^ftf'eT efrk qr rrq; 3TR?r? »Fsr?£r (4, 1 2) 

h n (x\ r , s, k) -h n ^ (a; r, s, k)-~h ti (a; r, s, k) 

jrr qrorr I i aw if ( 4 . 1 1 ) ark ( 4 . 1 2 ) qrr sqqk we$t % fkrrfafw m qra gkr | 


(4.10) 


(4.11) 


(4.12) 


K (a; r, j, k) -hti (a; r, 5 , k)=,~J $*■/££ (a; r, ,, k). 

tri- 0 rr * * 


(4.13) 


frT5TcR-5TTq7r 

^ ^ * 3T° STTTo 5fto f%| *PT | ^ ^ 

kk) Jr qrkrstq fkrr 1 

fakr 

1. q®T, 3TRo, Wq) qqo *R> 1977, 18, 105-108 

2. spR^RSTC, Sro ko f 0 , qfMqrqr 31 k ko, 1967, 21 (2), 303-314 
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tpftfanta % *n«r Co(ii) ct«tt Zn(ii) % *rf?r 

cT«H T?T° xr $ o 

■rourc fcnmfasrmq, wt 

[stt^t — 26, 1981] 

f§5 ^ Cu(II) cWT Zn(II) % qfcf ^ %fM%TWtsT sffafa 

rrpftfasrfa *ff*nr srscnr^r faqr miT | i 5.5 'far^o <rc ML 2 *TRRr 

% fas! M-=Cu(i[) cm L^tpfrffafar CT^r^f z) rrre fqi 1.5 4>-^° r *fr 
tfger ^t% % sra^r fair ^rfa 1 w qHRTo qnc Cu(li) are£fq?r | 5 ft fa^m 
cr«rr % srs^ % stt^tk r CuL(OH) (H 2 0) 3 TruT nm 1 w qt-^o qt Zn(Il) % 
*n«r %qrr qfaRRrfT ^ q?r srefa f=r<?TRr sn^r ftgnr 1 1 sttr sfa srfsff wx sprir 

TrrRT'j-^rT^r^cTT , *j«fata 'ffi, srt faqsq a-^i 3TeRtf) sfapr % gm far 

mr 1 1 

Abstract 

Ampicillin trihydrate complexes with Cu(II) and Zn(IX). By Tushar Kant 
Katakwar and M. S. Kachhawaha, Department of Chemistry, University of Sagar, 
Sagar. 

Complexing behaviour of ampicillin, a widely used pencillin, towards some 
life essential metals [Cu(II) and Zn(Il)] have been studied. Complexes of the compo- 
sition [ML 2 ] [where M=Cu(II) and Zn(II), L==Ampicillin. 3H 2 0] have been isolated 
at pH 5.5. The attempts were also made to isolate complexes at pH 1.5. At this pH 
only Cu(II) precipitated, the composition of which was found to be CuL(OH) (H 2 0) 8 , 
while Zn(II) remained in the solution with a bright yellow-orange fluorescence. The 
solid complexes were characterised by analytical data, molar conductance, magnetic 
moment, visible spectra and IR. 


AP 7 



156 


FTTFFTT cTZfT tnTo TTTTo F^TfT 


icf wrawffM w sot w afww iw *t sftr «u«fOT pa & Pc alia *1 5=nt 

l«M aij-aja *m*m ift'a*iWW> (l*#w*r. 

f^r^P, sttchtt, fifths arrfe 5 pj»s f) FtoF % stwwf deF f > 3 T ?I P ?r 
gp^TJT % ^TTW sfW^-OTl F$*ff % f^cr 3T®m FT ^HF *TS?F I > ^ ^ 

ffSTT SF^K % 3TTFK FT sfaST Ft smtF-FFlFt 3TTf*FF srfFFT, *W> FFT ^hW* ^ F%FT 
5TRT ®pV FT FFeft I |W 3Rg5T *ftm * frwft % ?T*fWf5 * ^UU ™T 

Zn(II) % ftfw tf-tr^o (5.5 FFT 1.5) FT FT«TT ^ FT% FT f*FT it I 5.5 

tVt^o ft Cu(Il) ?HT Zn(Tl) *>iT t ***** $ ^ ^ Kr, ' fM ^ ' ,7; ^ 

Cu(lT) arcr^f'ra fretr | ?tft Zn(ll) %ff FtTiT-FTTFT sTfei'-T 3 dr i i 

smtuTcW 

^ *T (mfo fto Fto qrvTo) % *ft FTSF* aft«T* FT JT: 

fafaM jij^t ^tht FT%Spfar if FTFTFFT I ?fWt 8 5f (srfWT) <TFT ( I *1*) 

^ sFnrjrr: 5o% cm ftf ar?F ftft *f frt »rar i *tVi?f ?r«rr m** % f*wrc 

^ ^ fgr ^ % m y i^Tarr tt^tt I fow* “FT tf-w** ft ttsttot % 5.5 <rr 

^ g% 5 0 -, 5° C ft ttP-t ft feTT wr at Cu(ll) ¥r sfe <tft Zntll.i ft «ftwif 
«rt 1 ^fr ftjjpr Ft srftFerrT ct^tt fF>T arT’jF sff % f itFr f ; F>fa Ca('l s 

tt gTcTFTT fft 1 ^?ft fftt ctf srwr ’ft fttfctt % !.:> <ff-^» ft C'u(ll) ft star ^ipr 
srr r -cr f^T q-mr, sftfF ^-hrfY ^t | 1 

qirwrm ct«tt f^^Ri 

sneer Hf?r ?rr*TF*r 5f arf^l 1 DMF cr«rr t »r f?s- 

fss fgfnr | 1 10- 3 DMF flrenrsr ^ ^ #!pff *fT WJrr^-^Far qp TT?fr ’Fft, aft 

qft f^cr-ar^STeTT *nWt | 1 Cu(l I) ft ^>T srwTfw ft?t % 'ffterr 

I, cT«TT Ff 1 FT 3Fft«rfir ?5Tferr 2 1 %* TTfT?fr % fF5%«smsrfFt, TnFT'5 fT»rF?Tr mr 

3t‘tf2tt cttf srrfe elxwT 1 8r fsrft | 1 

^ITM flFT 3T?q [81 ^ 5F 'OTF eTFT 3T?FC 8 ^ fSTST^T fWT | f% Cu(ll) arm FT 
^Tferfa *f FftffT’FTF FT 3TFFTTFT (degradation) jfT FTcTT t ctFT FFT |3TT 'TffT’ftr^ftW STTeT 
FTFT (II) % HTF arf^rfFFT F^: *ff5T FFT ^TcTT I I F^F cTFI aFJTi® 1 ft Ff?T3r-fFf«r FT SPT>T 
F^ |TT fFfFfvTferr ?TTKT T’FTpTcT fFFT | : 

Penicillin -|-Cu Cupric ion-penicillin complex --> Cupric ion-penicilloic acid 1 


complex+H + 



Cu (ii) aar Zn (II) % 
HTT'jft 1 


15? 


afaf % affaa 5a aar fesfea ir Ra srfof safe 

xf^t 

aata 

f*r 

aqa?R rnmatf 

are, c c if araaaT 

(B. M.) 

fas^ra^ % 

arg;* C** 

(RraT ir) 

H** 

0/ 

/a 

1. 

?ffa 

240 8.0 

1.85 

7.10 

44.19 

5.80 

9.71 





(7.31) 

(44.22) 

(5.75) 

(9.67) 

2. 

qfaT- 

265 7.8 

— 

7.38 

44.18 

5.67 

9.61 


aR»ft 



(7.51) 

(44.12) 

(5.74) 

(9.56) 

3. 

^T- 

180 11.6 

1.92 

11.72 

35.72 

6.01 

7.77 


aRaf 



(11.83) 

(35.75) 

(5.95) 

(7.82) 


f 1 aar 2=ML 2 5PRtar 3=CuL(0H) (H 2 0) 3 [afT %] 

ff amrs araw io -3 M DMF if, sftia -1 iR at° 2 a'M' 1 
*EDTA % agaraa srt stt^t 
**CDRI ^^35% faS^RT 5TTT 5tTcT 

tfi fsPat 5.5 'Tt-^O <TT 3?T qf cT«TT 1 : 1 afar % faaW at af'maaT ^ 
at 1 srwja sfraaaq aar a? aira % ana? aa aaaa aRat 1 1 Cu(II) ^ stRtR^r 

Zn(II) at irfafaata an aqaara ^rtt q-rar nqr 1 1 .5 ql-tr^o qa Cu(Il) afafaata xx 
aaaapir sr w- a=nf aataqaT af a aaiar | 1 a? aira % 1 : 1 af a aaa % srfafa aaara 
ana if 5.5 "ft-T^o q~? 1 : 2 afa sr^a |3 tt fratfo at-qa* 1.5 R Cu(II) % 1 : l af 5 * 
srr<a §aT 1 

OT-#t?q : CuL 2 3PT Re qqaaa 620 m/^ XX a^a 2J aR aiai af^a (maxima) 
srcfsra aRgr |, aafr CuL(OH) (H 2 0) 3 xx esq sarce 520 ma xx fa*a Z are aiaT 
afa<R esrfaT I l %X apTK XX CuL a aar CuL(OH) (H 2 0)„ sPasr: aR aar W- Sa’t aat- 
aaar era afa ft aaa 1 1 

aasqa afa^a : atfca % aa?aa ^eaa an aaf^sra faaTa t6 " ,:i % aim? R x>x 
siaqe, afaf % aaafa arera % faaT qff at 1 1 atfca aaT afa 3450 cm -3 % ara foxyjx 
fa esrfft t, 3ft atfsa if aa% af if aafsaa fsasaafe aa aeT CuL(OH) (H 2 0) 3 if 
fspsaateaa% aFafafa xxx atfaa aa % aRa 1 1 atf?a aaT aat afaf if 
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towto ?rarr trir° trwo 


NH (~3200 cm" 1 ), C- O (—1690 cm -1 ), NH a ‘(~2860 cm" 1 TOT -1495 cm" 1 ) 

% tow tow tsr wwww to snjf^r tt qfrofsTW |» ar*rff wpf % wto-wwIto Jf 

f^srr wff fror i w$wf Jr rpe ?m ^fV^fr wgf p-$mt c-><) % »**w»r w*m 

tow ft tow 1 1 4f *pji w jto fror Jr wt wnr $rar 1 1 wtoct *%45*r Jr w wp % tow 
tow 3100 cm -1 % TOtw TPrr wwt i wtfbw Jf 1770 cm" 1 77 ^rqrf%«r?r ?flw /Mttot 
C=o wgf % to 1 1 wfwt Jr 575 ate wgqfJww | 1 $wwr tow spr ws(f to to| WT 77 % 
tot w=itow | 1 wwtow % qr^Tf 71 — COOH w$i Jf qftwffor ft wisr | (rprtfwwlw * 
VTOtRt^HT* aro) 1 wtfcg Jr WTftww gwqr COO - ijto % tow wwfJrw W4T tffww cr^rTer tow: 
1612 cm -1 cT*nr 1410 cm -1 tt wqfjqw | 1 qitJrcw Jr Twfq m ?ngf wtw Jr?rr | wwr <wwf- 




W) 

fqwfwq: ^ % fTSftww to, wig; %sr?w wfcwrorw ft wrer | tt wgw Jr w TOrfftwfww 
^ fs% % wm ft 0-tror c=o % wwwww % tow to TOfffwfW ^ wmr 

it TOTT | I arbiter WfW if ^W COO - ^ ar^ffJRT cT’sfT ^'fJTcT TO 3 T TOW : ] 59Q cm“» TO 
1370 cm -1 % wftw wJr % ¥7 Jr sr^arfror ftrt % warfw to to w % totosw aft vnff- 
fwfwqr ?njf % TOft totot wmffr (—1620 cm - to 1400 cm" 1 ) 77 tow awfqr i 
CuL(OH) (H,0) s % i. r. Jf rftw wit ifrw 870 cm -1 , 505 cm -1 TO 430 cm -1 7T 5TO 
3ft TOT-WtfTO TO 3T-5 % TOW TOW TOW: pr(H a O), po>(H,0) TOT v(Cu-O) ^ fatr 
faww faft wr wwrt 1 1 ^ wf w Jf -oh wgf qft wqfJwfw, 3380 cm -1 77 fm ?rt% 
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Cu (II) ^srT Zn (II) % sf<pr 

(cmr faster Jiff) efts trs =ft mfRrfcr cr*rr 1115 cm- 1 tt f?«ra #t f% Cu-OH 
jpppr #t ftfesr q>Tcft |, srraTT tt 5 ^ fcft | 1 ^r#t jfe f#s$iw?*rT srtefr % tft ftcrr 
I I Zn(H) cTTT 1.5 qt-i^T TT Cu(II) 5TTT fjrfw ST§#f t v(M-N) sFTW: 585 cm^cTTT 
595 cm -1 IT cTTT v(M — O) sFT5T: 488 cm -1 cm 470 cm -1 TT faTcT i%4 TT SPPcT | I 
5-5 <Tt-^o <TT ftfacr Cu(ll) STfT if %3TT trcfT ft ftsT t?5 615 cm -1 9T pTT 

qf M — O cT«TT M— N % STf^fcT 4TPTT % qiTlW^T f TT^FcTT | I TTg'qcT STTSfRFT # 

armr tt sfjipff #t snrRrr l % TgsrrT f##rcr #t tt sRft 1 1 


f>cT5T?TT-5!T t T ; T 

Thm# |g sNr-^ftf^rq srr aRT% qq? iraqr (fto %o q^^rr) fewfesirsTir 

3HJ5H cT«TT To qo SOTR qrr I I WtERTT || qfqmrr STgCT'T TRt % fin? sft® 

<1° #to T^TSRt, 3TEIT5T TSTPR fqJTJJT, W famfrOTSIT, STITT % tft STITTST | I 

fjRJTr 

1. faiTT'TT cTTT 3TT, *Ro itfeo %fao, 1966, 9, 369. 

2. fafspiRr, #t° qto, "ft Sttstst sTra ft str'h”, ToTw 2, mr tts# ^ ftTfsr, 
RTl#, 1971. 

c\ 

3. |TT?S, fto JtTTSR cPtTT 3ft#, qrsr, T#o f?T3TT>fo J^ffTo %fao, 1979, 41, 406. 

4. T#f, trqo, "ft frqq«T ^STTTfT CHTT fTT#’ 1 , fa#t 

5. ^t^tst, eft o # 0 , isttt, fro tto, qsm, ts^o tr 0) gffar, i<> fto sm ftsftfsrsft, 
#0 fto, 3f#o Wo TOTfaftHo, 1966, 18, 729. 

6. t?FR, T5?Jjo (To, gftcTT, fo ft ° , ftfSTfsTSlt, #0 fto ST«TT %T4TcT, qt° %o, Tjft, 
1966, 18, 801. 

7 . twrnft, qsro %o, "ft firt srre sfr^tw Jrrsftq^srsr”, fta^T ^ #0 sfr, 
1958, 214- 

8- TToTo cRT 4W, efto %o ; 5Ro qsftfTo TTS q^lfHo %fao ,1965, 48, 965- 
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TfTcTcT 3TOTER 

%° yfltr^r 

’Tfacr farcin, ttsksth faregfersnsru, arcrjT 

[sjth — ll, 1980 ] 

HTTnrr 

^ ?t#t snrrqtvr qf^wcf 

T{ ,b,C {/(*; P) }=-(”( px)^ ( x-py - 1 A {a, b, c, 1 -x)lp)J(x) dx. 

% qfwfacr fawrT *ftt | sfft ^?r% wf siwr faqr 1 1 r ?r%r 

fix) % ^5 srffrFansr stf cT fear | sfk ^qsrfcft % ¥>T *f fefw c^tt? sqspftfvRr # 

*if 1 1 

Abstract 

Study of a new integral transform. By G. K. Goyal, Department of Mathe- 
matics, University of Rajasthan, Jaipur. 

A new linear integral transform 

T \ C { ^ ’ P \^^p ( pX ^ K ( x ~ p ^ C_1 iFl a ' b '' c; 1 ~ x IP)f (x)dx, 

is defined and its properties are studied. A few images of / (x) including that of 
Fox’s H-function are obtained and particular cases derived as their corollaries. 

HTTT foT g(T STfrTTTvT (a, b ) *f TfwfacT q/jffif % fimfftct ^PT % 1%?ft <£^?PT 

/(x) STCT gf%TcT | | 5?T5^, ufe K(p, x) ^ ST^^TTT^T if STT^vT p % ST#f? TfOT % fvTtr 
ar-cT (^finr) f^rsrffrcr fr, x srt t^> fafs^T q;vH | i srfe K( p, x) % sri% f(x) wrr 
tfw *nTFFvT W^T’q fm : 

T{f(x)}= \ b K(p,x)f{x)dx 

* a 


( 1 ) 
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%o Trtq-^r 


q^Rf ctstt p qrr t w srerc faqffxq smt f % *pnqrer (i) qrr arfew 

ft i qq T{ f(x)} Sr <!>{p) m ffsn | gfr r %• *ft? rx f(x) m Tfor# i i 

qxg^r snrar 3f tfi=rq; qfxqtf qrr 3rsqqq qrxif fqqqft srfe: 

K(p, x)~(px)* ( xpY - 1 a Fj (a, 6; r, 1 xjp) 

3T^^r P{A, a, 6. c} 5f 'Tfwf^T f«fl*T STTcTT I 5fT ^ (ERST wft/(.v) % aRT ®f»r ^ 
qrxciT | fsrcrcr fmqixrfecr yiff # gfe §t?ft 1 1 

(i) x^ *-«/(*) e L(Fi, oo), 

(ii) x^‘-bf(x) s L(Fj, oc), 

(iii) F(c)>0 

q«rr (iv) /(x) qft x=/7 qx qftf fqfqqqr xff | sftx /? x ^ FFcr qrorfw *rm | srt /> 
% q?t ?TT^g% 5?!T 1 1 

*PTFF5r q-fxqq I 

a 9 l) 9 c r *\ r w 

T b }/(*); pj —J (pxj* ( x—pY - 1 S F, (a, A; c; l - -x//»)/(x) </x (2) 

fsRt 3T5T 3nif T{f(x); /;} % F 3ff%cr fqrqT ^TT§FTT I 

3rg*mr (q> ) Jr F{ /(x); /?} % qix gxpjq yjff qft fq^qxr nt 1 1 qrfem guff qft 
^PTfxTFt 3TCCPXT ?Rxr §t?t % qnrxor ®t? qt f i arp-pr (qr) if qfc^ T qr 3 t?ct4.t /(.*■) % 
gras srfqfiFsr T^t 1 1 arp-pr (q) q>nw % jf-q^rq qr# cpf q*nw qrr firepr pqrfqrq 
srxgq qrxorr | i w 


W 5m if ftrqfqfaq q%qf qq sqqfrx §3 tt | : 

{a p , cj), (a 2 , e 2 ), ... (a^, e y ,) 

{ up}*=ci x , a 2 . a 3 , ... a p . 


SPR 1 qfq 


(X rw 

VH x\x--py- 1 fix) dx, 

3R5FT (?p) 


( 3 ) 


(i) fx e P (a, b. c. A) 
(ii) f 2 e P (a. b, c. A) 
(iii) JR(c)> 0, 
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A T{f x (x); p} {- B T{MxY,p}^T{AMx)+BMx); p} (4) 

2 

/ 6 P(X, a, b, c) R(c )> 0 , 

^ s-"-* T{ fix); vH T{ f(sp ) ; p) (5) 

sr*m 3 

/ e P( A, a, b, C) cRT R(c)>0, 


sft 


nf(xy, p}- 


2 
r* o 


(Or ( ftV 

(c)r r! 


(-If ^ 




x x (x -p) c+r_1 /( x ) Ox, 




c+r 


( 6 ) 


;arqR% : g’jft^Tor (2) % T5i if 5 tt?t qrr *tr 5r«rr 'EPTT^r 

spr am srsraft qr ^ir snfte stir 1 1 


^fi%£TT3ff 3)i fearm tsr | wife fcr ^ | far (i) f{x) f-ar | % x^ix—pY^- 1 f(x) 
wqROir | ( P , oo) ir crar (ii) srr £°Tt am if ^q- ir srfwfr 1 1 

aresrm (sr) 

9 ft <r srira 3 % grsrifR ir qmrf % far*fr fqr q*T % srfarfarRT qf'T stir farqr 
*RT | I 

(i) *TRT f(x)~x~P 


eft 


c+r 

(2 ,p. 201, *, 6) Ip -^ 


rjc+Y) j>-A-c-r) c+r _ p _x 
Ap-A) p 


5T|f 0<R(c)<R(P — A). 

m qfRTR % q’sr i sqfapff qrT mq qnfa ir [1] 

rr( s, x. x HO r(p-A-c) J r (l— P+A— g) f(l-p+A+c-a-fc) 
2UW,pjt=! r ^p_^ r(l-/>+A+c-a) r(l— P+A+C— *)fp- c v 

3|^t jR( 1 — /)+A+c— a— £>)>°- 


AP 8 
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sft o %o iffarsr 


(ii) vfe i;it/(x)=sx- x (x+y)-P f eft (2 p, 201 , R 7 ) 


(/> i .r)' i r 


/+ r Ac I r) J> -r r) 

P> ~~ y%>) ~ 

0 < J R(c)< J R(p) cT«TT |arg ply\<n 

cT«TT ^ftrnff % *ft*TO 3 T % 

T {/(x); />}= " r) p x jf ■/' „F V (a, 6 ; 1 P f c; 1 

srrcer fter | r( c )<R(p) 

(in) TTITT /(x)=x-P (x -|-ay\ eft (‘2 p. 201, R 8) 


(«> 


/ + ; r) tX „ 

P. x J\p p 


-J'i ( -I 1 -, P A c -r; 1 a//;) 


0 <R(c)<R(p— A p), |arga/p|<w 


fr«TT 


re r(p—\—ii—c)—c) 

F(p~\ /T) " 


7 { /(x) , />}== /•!/„ ■), — ~ — 7/ 2 (/>— A -c /t, • n, a, b, p A -/<; 


- a/p, - 1 ] 


( 9 ) 


^ (1, p. 225, R 14) 


// 2 [a, A, c, </, <■; x, yh, I’ 2’ W 

/«.“0 « o (e)„, ml «! 7 


( 10 ) 


(iv) /■(x)=-x*- x e s * in? eft (2 p. 202 , R 1 1 ) 

c+r 

/ X =7'(c+r) 8 -c-r e~P 8 , 

^ i?(c)> 0 , i?(p 8)>0 

^ ^{/(x); p}=--8~‘ e~P« p* J'(c) ,F 0 (a, 1/pS) 

^ i?(c)> 0 , R(p 8 )> 0 . 
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^ ?rcfH 

(v) TTT'Tr f(x)=*x~P e Slx , eft (2, p. 203, R 15) 

C >-* w 

^rif 0<R(c)<R(p-X) 


sftT 


r{/«; ( p - A “ c ’ “• 4 - f ’- A; */* -» (12) 

(1, p. 227, R 39) 

JT„ («, f>, c, d; x, y)= Z S *» Z*. M< ' 

n=0 l )m ”* • Ail 


3RWT (tt) 

q-fe ep>eR % faatfcr ^PT WJ ff-W *TR f^PTT STTST eft TfW T % 3T??T 
^sjrr srfafjFsr fa** tot % srer fw ^rr tott | : 


ipr frofrrfeer 'TfT’irm ^t 1%s ^t 

f ed 

X X (X— •/>} 

p 


m t n f 

v-'&fab'C'l-xMHpj ^zx* 


dx 


N m+2 rc i 

=r(c) />*+* H p+2q+i zp c 


{ap, e p } ~] 

{b q , /,} 

{a e , e p ), ( — A, <0, (a+6-c-A, or) ~| 


J 


(13) 


| {a—c— A, O’), (b — c—\,cr), {bq, fq} 

^pftWTT’JT (13) % cfTTOT % % 3ff>TTOT epc STT'iT % TeTT ^eTeTT | f% TO^T 

fTOftrfeer srfetaFsrf % sitt a^snftrer # I : 

(i) <T>0, R(P)>0, *(c)>0, 

(ii) A'>0, | arg(zp CT ) |<j-A' 

(iii) A>0, | arg ( zp° ) | A', R(p'+ 1)<0 

STff A' crsrr I*’ % sf?TO 

z( 9 )-i <«,)+ ?(/>)- i !</,■) 

j-1 j-n-1 J“1 j=m— 1 




1 (p- 9)+ i <*/)— £ 

j-i j-i 
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vjfto %0 iftq?q 


W fw fldr 1 1 

tawfe : siffewr ( 13 ) % qmqsr % ^PTT'fiST if J/-qRR qir *rrar *r*mwr 44 
m sfk srrerffe x-*Fnrw=r if *r ,/><i+jO tr*f Mur (3, p. 400) town 3r 
J> giTT^r TTR feqrTcfe VX $*f ( 1 3 ) SPT srfOT TOT SORT afar | I 

*rtc?5r % wr w ftsftor ^r t wife t»r i fe qqq aifemft sim 

| qfe R(c)>0, R(a-c- A )>1 cRl R(b—c — A); 0 . 

fafW WITtf : 

(a) qfe ( 13 ) if TO <’ CRT f q€, fl % WR TT «-i\ /> % RR 

qr 6— c, c % PTR W fl+6- c— </, a' % *«tR qq /»\ <1 ^ qq n, r ^ ?^R T* 1 /- 

q# affq X=*d- 1 eft i*f 5T’RT ! f Ce] W STOUR STPRT ?>TT I 


(b) ®rfe (13) if «-*-0, eft 

r 00 . w//, f 

x* (x-py > f/ p? 4 *** 

J P 


l 

wM-2 n 


W» <’i 


! ~) 

V </.v 

fe/,/,} J 


■-rep^+f u^tg+t J -fe 


L 


3fff i?(c)>0, R(X-\'C-\ a min l,f - C. h- 


fe„ <'/}, (-A. «M. (/>■ <•• A. <■») "] 

I 

(-• ' - ")• (/'- <- A, o), i lt r J tj \ J 

. .. . tin | 5 if rjt; ” A', A'* 0 . 


( 14 ) 


fqqqr 

1 . iffftSFiR sffew. H ip I < I 1 in icu d trial 1 miction, ?n*r 1 . 

2. qft, Tables ol' Integral 1 lar.sft uiis, *TR 1. 

3. 3#, qfl, KR 2. 

4. qrrw, qfVo , 3TWo 3iifo two «Urro ; 1961, 98, 395-42. 

5. 2BT, %° qfl o , Annals do la decide Sc -it ntiliqnc de Bruxelles, T. 70, 11, 

'jss 97-106 

6. srof, %o m°, srftfto ftsfRtq tfeo $fen 

7 . rnwc, ?ft° ^o, Proc. Neder. Akad. Wetensch. 1940 , 43 , 599 - 608 , 702-7 1 1 . 
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H z cT«TT & 

^ 3R cT«IT q*T° smaTTeT 

Tff^TcI faffT*!, %o 3tT7o 3fto *3Tfa*r7 

[srra— 3 iw 6 , 1980 ] 

?rr§ ^7 sjfKt qy snsrrffa spt sn c ?r sp7^ Hx fafa ^3% 2 f 1 *r srwgtB 

^7% rfi^FT H 2 cT' e TT ip 1 STTT sp7^ % fa3f fspRlffa fa^T W | I fafw a?tT3ft *17 '+ft 
fa^R fasTT W | I 

Abstract 

Multiplier representation and generating functions H 2 and if*i- By Renu Jain 
and B. M. Agrawal, Department of Mathematics, K. R. G. College, Gwalior. 

A method for obtaining generating functions based on Lie-group theory, 
suggested by WeisnerW and subsequently modified by MillerC 2 !, has been extended 
to 2Fj’s to find generating functions H 2 and 4>i- The special cases have also been 
dealt with. 

ipTP^T 1 - 3 ’ ^ % fatr fajor fTTlTTSqTffaTfa offa ; SR^ sfiT 5TTd ^7% % 

flpq stt fafsr ^rr tpfaT fa^tr afr qfavR 1 - 11 gjvr 5r73Tfarr 3ft 7 ^tr n fasre^ stxt Tf 7 ^fa?r 

nf «ft i srfafsr €x 2 F t % fan fasmfad- h 2 dqr </< 5ti?r 

spt 5 ! i 

tr^fi 7TTtan7 Tr r sr^ptt tf*ffa7*Jr 

. <U) 

%ep7, faTWT v n (x) fas ^7F fa TTTTcr Sftfa^ SRSpTf WflflPOir 
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5 r«rr sfto tn?o arrow 

L { x -h’ y t?) nx - y) ~ < * 1U) 

¥7RTT % 5RT SRT ^cTT | 5T> 5TTf ff<T % yW [T(g)/]Cx, JP) 

frerr | afft SL( 2 ) % 3 %* rom* 1 1 w sr^rc ( 1 . 2 ) % ^ I «r [T(g )/ 1 (*, y) Grow « 

sfr ( 1 . l ) % F„(x) % f^rtr 3 r^t q55R qrr q>pf wtcTT t 1 

2 . 3rrosr cT*rr g<w fwrw 

%% ?TTcf | fif> 

„ Ms = !F> ^"^>] li ') 

( 2 . 2 ) SPT | [B] 

Xl-*)g+M«-*+H')4 ■(..-»)?—« (221 

^rf ^JRr STT^r n % m <TT sriTfer _y d/Sy 5T«rr d/dx %■ WR TS d/Sx V® fsTfJTf^f^ 
artftT^ strt *rc 5 r | 

[ xi l- x )?, i +X yJL- + {y (a 1-/3 \. 1) xjl x * -\~py ~«0 ] /(*, y) 0 

’ C TT'TT fo> £/(x, y)= 0 . ( 2 . 3 ) 

5T|f T* /(X, j/)=sy» w(x) §5T I (2.3) 5fJT rrf? w(x) (2.2) SFT |W ff I 

3T®r ^*r spent qrrfe % arffw^F arqq^r snq^ff qlwr 

jz=:y a/3_v— a+y/2 

J+ssx(l—x)y ? l3x+y d/dy-\-(y — a — 0x)y (2.4) 

J-^xy- 1 dftx—djdy f ay~ l . 

arrq^HTTf % fsqfT^q; (Commutator) 

[A/±]=:l,/± [/+, J~]=2J* ( 2 . 5 ) 

*Ft | 3 rj: % s l( 2) % 3%^ sm^Rt wrf-3rar%^T are* q>T% 1 1 



anq^R 


fa^qtq qqr srqqr qjqpq 


C=*J+J--\-J»J3 - J3 


r /i x s 2 s 2 

l x(1 ~ x) i^ +xj; a^r 


+ |r— («+£H-l)x}^+jSy djdy— a p 


+r/2 (y/; 2-1) 
— xL+y/2 (y/2 l), 


/-arrq^ff if % 5R^ % ?rm 


^TcTT I I 


C %• q?f if (2.3) qf) fatrT ST^T-C *f foT^ | 

C/(*> >’)— y/2 (r/2 — 1 ) /(at, y). 

5RT gapp fqqqiq qq fqqfqor qRff % fqq |if sqqqr 


PX*)/] (*, y)=^'J-e^+^/(*. y) 


^pt qfr^q q^qt ftqr i 3 rt 


y)=(l-a'/y)- / , y-a'), |a'/y|<l 

e&'? + /(x, 30=41 -b'y) a +P-v {l-b\l-x)y}-P 


1 — 6' (l-x)y’ 1 - 6'y ) \ b ' ( l ~ x )y\ <l 


e c'3*f (x, y)=e ( ^ ,2_a,c '/(x, ye c ') 

[2Xg)/] (*, y)= e W 2 -«>*' (l-a'/y)-« {1-6' (y-a)}“+^ 

x-r 

xff £21 lz*—eo' 

J \ (y—a'){l+b' (xyly-a')(y-a') ’1 —a'b'—b’y 

?rfwr«r sn^m a', 6' <t«tt c ' *pt ’fp^sr g e 5L(2) ?r 
g-(; jj)> aJ-6c=l [2; p. 8] % 


(2.10) 


( 2 . 11 ) 


c«'/ 2 — a> a'=—cla, b’=—ab 


( 2 . 12 ) 
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^OT ^ ^r«TT TTTTO anPTRT 


ara: rcWFT <jrsr(J °) S SL(2), % atwflw <m* g 

[T(g) J ] (x, y)=t(a+cly)- a {d } by) n +P^ {d \b(l x)y} f 

vf ( _ 

J \(c+ay){d | b{l~ x)yf d | by)' 

\clay\<\, \byld\< min (1, |(l— x)!" 1 ), ad —he =1, 

— v < urg a, arg d> n. 


3. <E?H 

(ar) w fix, y) ^ c sm 

7 s j9 — J-J3 — (y — 2a — « — S') J 3 1 (y/2 — a) 7 . 

5ffr srir sns*nr % ^qr tf I*# % m^f(x, y) ymr stfhrcaff 

Cf(x, y)=*yl 2 (y/2— l)/(x, y) (X I » 

7 3 7 3 -~7~7® -- (y — 2a — c -~ S) J 3 - |-(y/2~'a) 7 ]/(x, y) 

~“[(//2 — a)(a — y/2 ]-« |-S)~«8]/(X, .V) 

^ spTcTr 1 1 ^?r wTtoTwf 4fr Prt ?r faRRg fsrar ^rr sw | 

h 1 -^ &+*y gl* +{*“<•+*+ ^ *s+^ 0 y “•* ] 

f(x, y) - -0 (3.2) 

[j(x-M) ~ a - -^^ a y + {l-a+(e+S l-l) y }~ + «s]/(x, y)^0 
V* 4>r I [5 p. 234] 


fix, y)=tf 2 [a, ft «, 8, y, x, y] 


ff*K ft «, 8; y; x, y]= E S^^SM{ ipki S Jt xj y k 
j,k™\ (y)j 7 1 *! ' 


ITte)/](x, y)==(a+c/y)-« (7-f 6y)«+/3-y {7+6(1 _jc]y}-/3 



f?r^qaT ?r«TT q^R- 
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X H 2 



«» 5, y, 


xy c+ay ' 

( c +-ay){d-\-b{ 1 —x)yy d+by . 


^ [T{g)f](x, y) *T 


|c/av|<l, \d!by\<mm (1, 1(1 — jc)-i) 


C[T(g)f]{x, y)=T(g)[c f](x, y) 


^T(g)[y/ 2 (y/2— l)/](x, y) 
=y/2 (y/2-1) [T(g)f](x, y) 

t*t t fsrafr «Rrcr fm | 1% toNr<jt (2.3 ) totor % srfir 

% 2 01 ^ 5RT ^fcr ffcTT I I 


^ [T(g)f](x, y) TOR ffJTO TO t |TcTT 


[7"fe)/(x, y)= 27 ^)*F X 


a— K, J3; 

y; 




2°IR?f <4, 4 (g) “PT Tft^f^cT % f^rtT sfjiff qsff Jf x=0 R3% I I 


^n(g) = a-“ ^- y 


(y a)» (- / y 


-iyV 1 


x I (t"-''’ £ > S; 

r-o r\I(l+n+r) W/ 3 2 [ l~a, y-a; 



STTO ?>T I I TO TO? ftqr : 


(1 -\ cl ay)~ a (l+byld) a+ P~Y {a \-b(l—x)y}~P 


X H, 


, a, P, e» S; y; 


xy 


27 (y -a)„ 


by\ n 

~d) 


fx 


c+ay 

(c+ay) {d b( \ —x)y} ’ d+by 
a—n, j8; , 


’**] 
y> J 


x 


00 


s 


?“0 


(a)r (y ° + »)r /frY r [ — « — r, «> Si 

r! r(l+n+r) W/ 3 2 U — a— r, y— a; 



(3.6) 
SZ(2) 

(3.7) 


(3.8) 


AP 9 


\c/ay\<\, \byjd\<(l, |(1— x)| -1 ), ad—bc=* 1 


(3-9) 



172 % <T*TT sffo qjTo 31W?» 

^r|f n=— \, —2 . . . % *fw qn? grsrrer 

Lt % tek (y-«+M)r (be y r r-r-u ,, X- i 

r-o ^(J f /* + m) W/ / 3 2 [ 1 _a — r, y — a; a '® 

^(?k. (y~ a - k )k (be y » (y _ a ) r (<I+A:)r N r 

* ! \ad ) r «o rC(l+k) r \ad J 

x 3 F 2 [ — ^ 8; al . 

U— a-r — fc, y — a; 6J’ /c — 1,2,3... 

% q-fwf^r 1 1 

faftrei swim 

/ , , w \ - a 


(0 


l' + 


H. 


[°’ A €>S ’ 7 ’ ^* w ^ y \ 


^2 J~ }.n<M Vn F (a- n ,fi; | 
)»*r~ 9 M yi x j 


(3. 10J 


w*~ « o (1 — a) 

k/y|<i 

^ #»« i, 2, ... % *r (3.io) snsn: % swp*r % in cr imbrtRf «rf^w f 

(ii) (l ... yr+ p~v (1 — (l x) y } ~D Ut L p ei6 X jvy 

L l —y’ I j 

»- 0 «! * 1 L y;' v J 3/ : 


(3.1J> 


n, e. S; 1 

y~«; J’ 


(3.12> 


l< I. 


^ * * T, Vr * t * 1 ? * 

' : K ^ «--y/2+l erm S-^y/2 -a, 5T aft ,F X tfwrir 
RR^Tvg (4; p. 11 1) (a=_m) |p|T I 
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^3 % cr*rr srt° ttij-o 


n= — l, —2 ... % SP^Sf 


Lt % ( a )r (y-a+^)r (be 


~k r»o r\ r{ 1 -t-r+M) 


f^,Y F [ -r-A*. «,* /fe ] 
Wj 8 ^L 1 — a — r, y — a; fl ' j 


A a )k (y — a ~~^)X; ( be \k » (y -g)r (« + fe) r ( be 
k\ \ad ) r +, o r! (1+A:) r Vac? 




% ^MYrnfa 'rf^Tfer 1 1 




1 + ~ ) H 2 Ja, /? : e, 8, y, , Mf+y] 

2’ ( — J ) w (< )« (8)„ p fa —n, ji; 

"~u -® (1— «j»«! 3 X L r; * . 

V F [ € + /z > ^ |-«; ^1 

Xz/l [ l-1-it; “ W J 


(3.10> 


(3.11) 


Hy\<\ 

n== 1, -2, ... % t? (3.10) arm % srspar % srcr ^Y^rfer Tr>*rrtatf 1 1 

(ii) (1 -yr^-r {1 -(1 -A-)y}"^ H % [a, 0, «, 8; y; JL-, -p^] 

2’ (y ~ a) ,"^ ,Fj a ~"’%c' 3 F„ , "»«■* J, m <n 

«-o n\ 1 X L yri 8 2 [ I -a, y-a; W J’ ^‘ l2 > 


^ f*r (3.8) Jr a % wr <r jc/j8 to afre tftirrarf *Y $-*<» efr ,f, % fair 
^ Tftmr fin# 1 1 arnt, srfe ««*y/2-f-l er«rr a^y/2 -a, #' ?rY t F x 4 ?t -rFcm 
(4; p. Ill) (a= — m) fT*rr I 




3f«TT 3PPF 
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X H n £ a, yf 2 — 1 , y/ 2 — a, y. 


xy c+ay 

(c + ay) (d+byY d-\-by 


-M” "H < 3 - i3 > 

\l ■■■ HV^"U g) r ’ f 4 y; 2 y -l:^-vr”~ ri <4 

[c/ay[<l, |(iy/( 3 ?|<l, arf— fic=l 

^ n= — 1, — - 2 ... % *PTcT <T? (3.10) SR?R % grg-jsr % qrR'ir «T5ft?rtf?r qft- 

| I 

( 3 Tr) 3 T? ifq /(x, y) 4 Sftq^ff c rfSTT J3J3_J- + ( y '_ 2 a-y - 1)J 3 ^ 

SHTF* 3TT^rfT q;?rq- % ^<T if I 3l4(/(x, y ) pw gqfqTTtjff 

C/(X, y)=y/2 (yl 2-1) /(x, y) (3.14) 

[y V 3 — y- + (y ' — 2a - y + l)y 3 ]/(x, y)=(y/2-a) (y'-y/2+a-I)/(x, y) 

^Ft gfe | fair faiq ^qif Ptr ir fa^r srr swr | : 

[ x ( 1_x ) 0 x 2+xj; i]^ 0 j+{y— (y~ a +^+ 1 ) x }^+^ ^-(y-a)^] 

( i--^/(-i~.y)=o 


I ^|r 2 +(r'-j) ~ -(y-“)]o--^/ (- 1 ^-. ■ 

=ft §*r ffar [ 5 ; p. 235 ] 

(1 — x)~P /( — Y~— t y)=<A 1 [y-a, / 3 , y, y',x, yj 

. , r a ' ~ ,,1 ? ( a )i*-k (ftV v : ,,4 

^ ^ [a ’ P ’ V ’ Y ’ ’ y] ~j, to (y)j (v')kjj kl y 

(3.16) qf faq ir w swh fcnrr 

f(x, y)=(l-x)-P <A X [ y-a, 0, y, y',-yt^> y] 


( 3 . 15 ) 


(3.16) 
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%or ^Vo rrcrc anrem 


°F>TcT | 


[ T (g) f] (x> y)=yP ( a+cfy ’)0-« (d+by) a ~v {c \ a(l -x)y}P 

' V ‘ L 7 ’ 7s y ’(il W«(P^’ rfhy. 

\cjay \< min (1, |(l-jr)|-i), |/>.v/rf|< I, ad-bc^A 
aT^^TTTT (3T) *f 5T|^) qft % H*TR f%(^r ?T f^^fkfecT sSRtfr q 


(3 J7> 


q^r^r 5 tt c ?t 


X <4, [y -a, ft y, y ' — 7 JZfZ £±££_' 

(di Av){c+a(l -x)y}’ d | by . 

27 (y — a-) n (—by/d) n 2 F 1 \ a ~ n ’P’ x] 27 ( y ~ a J. (?).?■ . / — f n 1 X 1 

L y, J r 0 fin !+«(/■) u<*’ (3 - I8) 


x * Fa [y'” r’-a- 4 ?, a,b ]’ IWI < ■’ k/«y|<min ( 1 , |(1 — a)| -1 ) 

a<7 -Ac--- 1. 

^ n — 1 ’ ~ 2 ••■ ^ T3T (3. lo) SRiPT % *F5T?'4 % sfiTTor ^^rffgr <Tf^RTftra f I 

?!rrnf 


(i) 

o +;-n 

,T (i ~x)v) 





x«A, | 

y — a, y, y — — — -^1 

*'+y] 




» £ <VZ 

a )« r* Tot — ■/?, /9, 1 „ r v- 

— a +u, 1 

• a I //, 1 

(3.1‘>) 


w-- ■ 00 60/ 

i «! 2 ^ 1 [ y, *J sFa [ 

i +«, 

, 9 w y» 

y -!•«, J ’ 

4 

£ 

0 

1 

-1, -2 ... Sr *PTcT <K (3. 1 0) SRfR % ?rf«|7sr 

% ^srffar 'rfwfcjrr j 

Ii 

(ii) 

(1-J) a_y (1 

~x)-^ V'l |y— a, (?, y, y',-j 

— A)(l — . 

->vy ] 

>0' i y J 

(3.20) 


— jp (v a )« 
«“0 


’w] y». 





3°T^ fsp^q- cm 5PPF 

bid 
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srfe %** (3.18) ?r * % *<m ^ x/p cm /3->co tftarc Jrjt jtrct P 
5RT # eft fJf STT'cT fffir [4, p. 108] ( a=-m ) 


(iii) 


-^)(>4r(>^r 


^ c-+ay 

Xh 


v-«» y» y >1 


-xy 


c4-flj> 


'(c + nyX^+iy)’ 4+6y 

"J. <>-<■>» <- w a *] 


*Tf T «= - 

*rrftrcr 1 1 


X 2 F 2 [ 
1, ... 2 .. 


_ ” _r ’ \'la-r, b/^l<b W|<1. 

. % ?PTcr t? (3.10) spftt % Tmtm% qfr- 


1. eftSRT, g?T°, 3iHo Wo, 1955, 5, 1033-39 

2. f*P?r*:, , ^fyr 0 , Lie Theory and special functions, tr%(%fTRi 5RT, ? g4T't> 

1976. 

3. TrNt, tp^o geT° , Lie Theoretic generating functions, publications, de 1, 
institut Mathematique, Nouvella 1966. 

4. qpfNr, g*To tT^ro cm %r g^nerr , Univ. Sancti Pauli, Tokyo. 

5. i° ~i\° r Special Functions, Jt^fiRT, rgJTPF 1960. 

6. gfeifto g°, Higher Transcendental Functions (Jotr sftofas) '4T T T 1, 

gjtTFF 1953 
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% z? faspiff % f^r 

#IT 3ffr iTt^TT ^ rft sqRTT 

V 

c ft° 5^r, wV° fa«r ct«tt i^r° q?r° 

^n®R fasrpT fsr¥n*T, %*r?t fetft qf^rnsr, iftrogt 

[sitr — facr^in: 23. 1981] 

^TTTt5?T 

aTT5Rft5PT-3TTJf^ S=T fipiP»ff fafqW rTT'TirFff 77 ITRT7 S^T hcf jft?T7 ^TTtsqgr 

?TTcT foqT W I TT=T trcf 3T5T % 3FprTT rftepr sq-fg g-qj Tt^T-HTfsqgT cfTT qr ^ 

^Tcr 3iMt5r?r-3n»R sr iwr Jr q^ fJrsTR gff w qqr 1 

Abstract 

Molar sound velocity and molar compressibility of Ar+0 2 mixtures at 
different temperatures. By B. P. Shukla, V. Misra and S. N. Dube, Chemistry 
Department, National Degree College, Barhalganj, Gorakhpur. 

The molar sound velocity R and molar compressibility W have been calculated 
for binary liquid mixtures of oxygen and argon. According to Rao and Wada, the 
molar sound velocity and molar compressibility were independent of temperature and 
pressure. But in the present case their rule does not hold good. 

1. 5f?crTW rT«lT faSTO 

rft^rc sqfJr qq R ark rffare Hfpsrar W sqf afk sq % ^fl^-TrcnqfJRr 

srproq % srgtfsrR Jr Jr srqtq f^rr qqr 1 1 srrqfqq sqfq %*r, fsrJr 7rq % 

2] % Jr wt stir snar |, fqR'fwq qRrer sm rr %qT RTerr | 

(^~j UW—R 


(i) 
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31 W 

^ (21 

^Tff U, p, M sffa Vm artm: qTTsarrfasF ^r, ^vr?^r, apj-gR, afar qfa7 strrr- $ i qrqnai % 
armfasr; gqfagaT faRfafacr grspsr srt gfagifafr fagr | 

W=(^) f}s~w™v„ p s -w (3) 

3Tff j8.v qgfar (Adiabatic compressibility) | i R arfa W % TfcgRr, farmer: 

^ ^ cTT'T’TR 3 fk ?rar % ggr gft | 1 arftw ?rw fasfaTf ark faqggf % 

fa^, ^ ^fagm gqggt 5qf % gfa am affa fagrgqf % gi^gf <r grqgq mg Mfa fgjfTgT 
refw trJt 1 1 z? fggqf gr gfar sqFq %g R gg J^aflwr gar fw^rftrcr fftrr $ ^ g^f 
% arqqqf % rtcst gg pk Jr gr# fg?r f 1 srgfafag srarfagT % g?sr*f Jr, ang-fog s»r% 
%q fqjgfafag gRqfg sfTTcrr | 


r=M 2 \*Ip 


( 4 ) 


1 lps*=P U 2 

3 fk gqfaT'’! (1) wr %m gfa §g jfa ffagfafer *F«r?g srra fftcrr | 

W=(MIp <> I' 7 ) U™^M w RW (5) 

?5T tr^TT W %<Rf M Sflr R gr gg ggq 1 1 

tttit in % w sfa *r sqrgg gfa fagr 1 1 m =frr fagg $FW%*r % ggfagq Jr ^ r - 
fafifafa s’t Jr trrRT fagr w £ [7 i ggr armrfiw *rrwr «ft *fa 1 1 |m fr Jr, 7157 
3 it1% [8 i ?r grer % aft 1 ?: 7 rg % g*gfaT gt, s^q grsqg % fair srggqT % g^fa^ g-gfaTcrr Jr 
srrrjnRr gfa afk 77777 fagr-fggg % ^rfrfi ¥7 g> gg, Jfarffag ^7 Jr qra faux | 1 

gffamr cT«rr fifasRi 

siTfafaR s(k afafa %■ S7 fa^rnff % fair qfa7 sqfa %q 7? ark qfaR rf'ftWT fF» 

s^rmVr anfa % frar % arf^fT qrr g-q-qTq qp?r#; y gfffaRT (i) Jr (3) gRT armfaq fair tfa 
| i R arfa W % grq fafavr qpTtrrqf qx g-R^ft 1 Jf arfaJrfaq | i 

gRofr 1 qrr 3TEqgg qqR ^Rgr | fa R gfh: W % qrq eng-gR % qgrq Jr gaRT g^T 
1 1 20%O a % faJr, R arfa W % gfaf Jr wrgw: 7.1% arfa 6% # ffe, qrrgrg % 85. 1 K 
% 127.0 K gqr ars% ftcft | i 40 %o a % fag, 7 ? 3rfc W % gfaf Jf 9Fgtfr: 5.3% arfa 



*rt?n: sqfr %»r ar«rr Tften: tfrteRT 179 

.7% qfe ^ | <spr crrrm?r 95.0 a: ?r 125.0 K crt srercrr arm | i 60% o 2 sfk 80%o 3 
% 7? aflr W % *rR spirt: 6.7% sfk 4.9% cT«TT 6.5% sfk 5.5% «n? ^ | 5R clTT- 

*TR 85.0 AT ?f 125.2 K 3T3THT RTcTT | I srfa STT’H % frpsrtT % fcpT R sfk W 

EPT faRTW (Variation) SPTRTcPR? % qff fcTT RT *T4RT I 3f?r:, fq fa^cT: ^ 

swcl | tr sfrv 4T?r sttMV^r srfc srnr^r % r fir^rar % Jr frt |, 
=rerfq *r Rm srfesr sqf % ^ 1 1 w spfrn:, crmrq r afh: w % *TRf qr qfRyr 

STRICT 5T37TT | I 

RT’jft 1 

O a 4-Ar R frrsrwf % cTFTJTPff qr qteR sqfa qq, R, gffa jfRq 

qqtsqcrr, w, % *rR 


T°/K 

R 

w 


(20% O.) 


85.1 

270.6744 

763.0187 

87.0 

270.8714 

763.7170 

97.0 

274.0280 

770.8055 

107.7 

278.4819 ' 

782.1492 

117.0 

283.2858 

793.7396 

127.0 

289.9191 
(40% 0.) 

809.3483 

95.0 

273.2865 

764.3196 

105.0 

277.3729 

774.6650 

125.0 

287.8986 

799.9818 


(60% 0 2 ) 


85.0 

270.5301 

759.1768 

105.2 

277.6683 

770.4222 

115.1 

282.0273 

781.0555 

125.2 

288.5415 
(80% 0 2 ) 

796.1809 

85.2 

270.2835 

747.9047 

95.1 

273.3432 

755.3221 

105.0 

278.2765 

766.6574 

125.0 

287.7169 

789.0679 
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swfr %>r cf^rr 3=fr^rT 


181 


^ aftr W % 5 TT'T f^T 1 cf4T 2 if Rii tTFPTPT (Absolute temperature) % frog" 
%grf%5r f%f%Rr fa% 1 1 ^ Mf atWKsrfar | fa amfa?r % ?^cr ?rr?sfaf xx, JR 
arl'T w % trTfr, 3Tf^=?fr^r^r % ^??x srRpjft' |^ T if, ^ ^ ^ ^ ^ | , m 

3TTfa ^ -*fr g XTXtf ¥>ffar Sfaf % fair TP4 % 3ffa cTRT % g^fgff # SRT'PfTcrr ^ *facf 

faTT I I 


fal?T 

1. 7T4, <^To 3TR°, SRo fafao, 1940, 14, 109. 

2. XT?, ^Tfo 3TRO, 3t*fo %fao fafao, 1941, 9, 682. 

3. 4T3TT, «T#o fafao HTfo, aT4H, 1949, 4, 280. 

4. f^faesr, Sto TTo, gssrT f^¥, %°, qsplfeo tftHTo aifo, I960, 32, 1 108- 

5. Tf^fat, flo 3lTTo%o IT5TO, ct«TT TR, sfto STRO, Slfao %TT§ HfaTo, 1963, 58, 650. 

6. qtiftst, sfto, 5Ro fafao Htalo 5TT9R, 1955, 10, 31; 1956, 11, 1 146. 

7* 7R, ttjto SfTTo, SRo ctrfa 3RTT?o fafao, 1965, 3, 309. 

8. ^T^C, q?To trg-o, $RT, 'ftotTTfo cT«TT ffa^T, tTfro gto, 5Ro fafao, 1971, A4, 434- 

9. ?o^o??T 4H fsRtfa, fafao afa jJTf 5TCW l^S , 3RT fa?T 

tni® *tr, $r$°, 1965, 2° 350. 



Vijnana Parishad Anusandhan Patriko 
Vol. 25, No. 2, April, 1982, Pages 183-187 


STifcT 

qtoqsoatoSftotJso, nfan fesm, stfstm, 

[SHE— 3R*cT 25, 1981] 


5T?§rT 5PFT IT H- z B5PT gfa fg^W ^FTR^ff Jplfas faST *TUT | I f % 5HRT S«1T 3T5nRt 
Tfaqt TfWF *ft faft ^ | I 


Abstract 


Some double integrals involving H-fnnction. By Shanti S. Soni, P.S.B.G.M.; 
Department of Mathematics (Adult Education), Montreal, Canada. 

In this paper some double integrals involving H- function have been evaluated. 
Few interesting known as well as unknown results are also given. 

1. SRcTTaRT 

'T>Frcr [33 gm trgiftrr H-vx rs fa*?rfafecr fefa % qfamfaa aik arfas fasT 


m n 1 

H pq \z 


!(+> ej) p ^ 

1 (^i> fj)q) 


-(2i ti) 1 J d(s) ds, 


( 1 . 1 ) 


snrr 0(s)= 


: n r(bj-fj s ) n r(l-aj+ej j) / Jl r(\-bj+fj s) n ( aj-ej s ) 

jml J=1 7 = 772+1 J=n+1 


( 1 . 2 ) 


ftrR I fa% ?^5Tf SR faR RTcTT 0 tt^ % fa 

r(bj-fj s) ,j=l, m % qfrr r(l— cik+ek 5 ), k=l, ..., n; i=V~ 1 > % fast Sts’ % 
sppqrst | s«tt L ^ sqp; 1 1 
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STTfcT *ftft 

OTr[ ! ] * fas fa*TT I ft! *r*n^r ( 1 . l ) <nw arBrorft ^rr | ®nr *>fa l ur s 2 I 


07T 

®r§f 

faster % fag Nr toiti ! 2] i 


n I ) in q 

0= 2 ej— 2 cj 4" S fj~ 2 Jj 
j** i j-n+i ;-i j“m+i 


2. erifecT qfw* 

fawrfafaRr qfkrmf rfa gaff sttswefcTt ffaf i 

Ntct«is c5:i 

J- «««+/»• (sin 0)°" 1 (cos fl)M T$3W (2 - ' ’ 

sr^T 2te(a)>0, Re(p)>0. 

ri „ , r(a) r(f 3) 

J o * a “ 1 (l-x)^ 1 [ax 1-6(1 --v)] “ $ dx ^a“ bP(a+pj (2-2) 

sr^f Rc j (a) >0, Re(P)>0, a qqt 6 ST^fT f sffa sJT^r^P- [ax 4 6(1— • x)], *r|f 0* x 1 

*!pr t I 

surf 171 

J V- 1 (l-x)M [ax 1 6(l-x)l—0 2 Fi [ c, d, a, 


P(a) -T^/S) J 7 (a+P— C— J) /"} 

_ a“ W r(a + j8 — c)~ r(a + (3 — t/) V 

^ i?e( a )>0, jRe(j3)>0, Re(a+p-c-d)>0, a qq T 6 !$fa5n: 3T3T | sffa sfspp 
[ax +6(1— x)], 0<x<l, spi qff | i 


fRT ff Jf TT5f [8] % IT? STSfaRT ftmT | ft. e jt fj Jf % 4ft iff ^ fj 5ft «ft 6/-<TR5T?r 
eft qrfwm m «fa» ft# | srk H -^ r eft 5PTcT ^ strt ffar 1 1 

2 ( a j, ej)p "j 

i(bj, fj) q J 


5TfT 


H h 


P q 

Re(l—a)>0. 


r 

(a, 0), 2 (aj, ej)p 

m n~l f 

i z 

j =1X1- 

“ a ) Hp~l q j z 

L , 

l(Pj,fj)q J 

L 


m n 1 

H Pq |* 


1 ( a ji e j)p 


1 


■Ht 


(b, 0) j * 1-6)^- 


r 

i ( a j> e j)p 

( z 

i(6 >4 _/})<? j 


(2.4) 


(2.5) 



H-’cr^pt 3 nr% 
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^ J?e(l— 6)>0. 

spr^r Jr wnRrmPi % nf wt srsfsra fw | f^ vfc «/, fj if ir *Pff ff m 

nt H-w&h site #-wr w sprt sng frar 1 1 sst^w*? 


m n 

Hp q ^Z 


(o, -A), t (aj 9 ej) p "] 
1 (bj’fj)q 


m+i n~i r 

= Hp _ 1 q+l 1 ^ z 


2 ( a j> e j)p 
(l-a,h\(bj,fj) q j 


] 


(2.6) 


5 Tft A > 0 - 

3. snpr ?t<rwct 

stt^t if ct^tt ^qRstrTfiRrto srrir fipsrfsrfer fsyr ^nnwf ^t 

%TT W I I 

J 1 P' 2 e i<.a+fl) 6 (sin 8) a ~ l (cos 0)M xY~ l (1— X) 8 - 1 [ax+6(l-x)]-v- 8 

i ( a j, ej)p 

1 (Pj>fj)q * 

(1 — a, A). (1 —(3, ft), (1— y, u), (1-S, v), jfflj, ejOp'] 
1 (bj, fj) q , (1 -«-j3, A + /t), (1— y~v, m+v) 


xff 


6 ? 


ze i<x+fi )« (sin 5)^ (cos 0>“(ax) u [6(l -x)] v [ax+b{ l—x)]- u -° 


dO dx 


gl'2ra m n+i 

' 5 r“P^ + 4 9 +2 r 


(3.1) 


A, jn, u, v>0. i?e[a+A(&j///)]>0, Re[{S+p(bjlfj)]>0, Re{y +u{bjlfj)] >0, 

i?e[S+v(6j/^)]>0, J=l, rn, 9> 0, |arg z|<i«»r, 

0 t*TT |f | t?TT (1.3) if ^ am | a?K 3^ [ax + b(l -*)], 

0 <X< 1 , JTff | | 

J 1 j 12 e i(a+j3)0 ( s i n 0)«-i (cos 0)£ -1 x y_1 (1— x) 8-1 [ax + 6(1 — x)]~ y ~ 8 


„ r , ax 
x * Fl [ c ’ d ’ ax+b(l-x) . 


X Hi 


P q 


Z gi(VH*)0 (sin 6)^ (cos 0)** 


[6(1 -x)]* [ax+6(l— x)]~* 


l» 1 ( a j> e j)p 1 


> 1 (bj, fj)q j 


| dd dx 
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wtfp v^o PtPr 


r(y) e 1)a «* g 


H 


m n+ 3 
/+3 <7+2 


Z ^l/2<’ r X 


(1 a, A), (1 fi, i +), (1 8, A'), x(a/, <y)^ 

i(bj’fj)q> (l— a— B, A +/<■), (1 — -y— 8, A') 


5Tlf ^ A>0, i?e[a + Mbjlfj)] > 0, 7?e[04-K^7^)].>O, i?e[S |-A(/; i // i )>0,./, 1, .... 

<3 ^IT b tpicR 3RR I 3fk spoRT [aj:+6(l— x)], 37pf O^X^I, ^ fr^f 0>O, |arg r| 

<■§•077 e %t ft | %rr f% ( 1 . 3 ) Sr i 


: (3.1) fir (3.1) % crnr <t?t qrT I srt ar%5r *p^cT f 

sfk mr (1-1) ^ Sr fSrRT sffr 34 ^ ^rSt f : 

(1 [*12 

/= 1 0 | &'*+&• (sin 6)«-i (cos 6)P~* xv-*(\ jr)*- 1 [o.v+A(I --x))~>' 8 


X | f 


8(s) z 2 (sin 


6)^ s (cos 0)^ x (ax) uS 


X [6(1 -x)]“[ax-f 6(1 els I c/0 dx (3.3) 

STRTSRFr % 3F7T ’TT'Tcf fir % srfeqi Sf *nTFFW BTp-flT^TTRt | 

5f^r?r | Pr «ftf Sr ¥^47*07% TRncr %% mm pTcrr | : 

I—a u b v (27 n) -1 | 0(s) a uS b vs z s | j x y i " !W_1 
X(l— x) 8+m_1 [ax+b{\ -- x )]-y-«i-^-8 ^ x | 

X | J J /2 e‘i a+P+^+nsie ( S i n 0)<x+x*-i ( C0S Q)p+ics- 1 jQ (3.4) 

(2.1) cr«rr (2.2) qf+Ripf q?r % Pt anmfar jr titr fSmmr, «fr Sr? 
RR^frspROT % srm ?*r sr>r Sr stir qf^T+q q 5 t fp%=mrr Sr (i-l) q?r nfF-rar SrP qq; fSr ( 3 . 1 ) Pr 
srrfg ftfft | 1 

iRft sr^R Sr qfS’JiTTr (2.1 ) crt ( 2.3) qq qjqiftJT qRp |rp mrRR (3.2) mm f%qj 377 

SRmr | 1 

4. fafw 55TTq 

^5^ ^3^ ^nTT^r^ff Sr fPftTR sRTtf mm P) m ?rq>dt f 1 

(i) vfk (3.1) $r A=m=m=v=A:, ej=y)=l, /— 1, ...,p,j=l, ..., q x % $ 
I^r (r-'EiFR % Prq fegq- jttrt Pm | 1 
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H-q^pr «n% qrf^prq- feyr 

^ p - 4) ™ (2 - 5) « «* * * ~ 

% nr 2 ^ w (2A> OT (2 ' 5) " ** « * * «"« 

<Nr XI XXr~ A ^ * <2 - 5) ™ (Z6) ** " ^ ** - *«** 

(i f^/a . 

J 0 J o elia+ ^ >e (sin ^ a_1 ( cos W' 1 * y - 1 (1 -x) 5-1 [ax+b(l _*)]-*-« 


X 


m n f ( 

H Pi j 2 ( tan 6 ) («*)« [i(I -*)]« [ajc+6(l -*)]-«-» l{aj> ej)p j 

i (fy> fj)q J 


dd dx 


_ e 3l2lVa rr rn+i n + 3 

~ ay b 5 r( a i- /3) ^+ 3 ^+2 


■ gi^X/S 


(1 a> A) ’ O-y* «). (1-8, v) x (aj, ej) p ■) 

^)> i(Pj>fj)q, (1— y— v, w-fv) 


l 

J 

snr A, «, »>0, My+»(4,®]>0, fe[S-t-v(6,/6y)>0, ii<«+(»^)J>o,y_l m; 

MP-Afe-l, *,)]>(), y=l « >0 , |ar S2 | <4 », 

??* 1 2 ^r fistlJ) t a anr b aprcj OT afsnr [ajt+4(l_j:)j, 

o^A-^i, fnfr 1 1 ^ 

% 3T%qr qfamr srrer M srr ^ | , 


f*&T 

1. <fto ; Rend. Civc. Mat. Partermo., (2), 20, 70-82 

2- WFRPTr, sfto^rro%e , Composite. Math. 1964, 15, 293-341 

3. 'BTW, , Trans. Amer. Math. Soc. 1961, 98, 395-421 

4. *m, tr^To^o, A.M.M. de Gomez Lopez : Univ. Nac. Tucuman, Argentina 
Rev. Ser. A. 1972, 22, 165-170. 

5- tqrtjsnf, elotrtTo , Math. Ann. 1960-61, 142, 450-452 

6. TT5h T° %°> Univ. Nac. Tucuman, Argentina 

7. 9PT?> sfloiT^fo , Quar. J. of Vikram University, 1965 
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'sfkzx spy o^?q?r ^ 

STT'Co trq-o 

*rf*ra fawr, smwln ssftfajrcl n«n sftertfnqft *t§Tfirarait, 

[STTO-^TTf 24, 1980] 

STRTCT 

^TTcTcJT TTTqt^r % STfcTUUf 3ftt °q=lf cf =FT7cT ^f^TT spiff 3?f s^cIvT qft ^ftfe SttRT 

^ nf 1 1 


Abstract 

On the order of derived series of Fourier series. By R.N. Lai, Department of 
Mathematics, Government College of Engineering and Technology, Raipur (M.P.). 

In this paper we have obtained the order of derived series of Fourier series by 
using the condition of modulus of continuity. 

1. ^ttht f(t) anr^rf | 2ir i ttptt ^vft 

f?FTW?r | 

f{t)~\a Q + Z (a n cos nt+b n sin nt ) =|u 0 4- Z A„(t) (1.1) 


vft Z A„(t) sgcTvT ’51# ftft 

l 


w m 

Z rt{b n cos nt-a„ sin nt)= Z nB n {t) 

i i 


(1.2) 


f If 


>P(t)=f(x+t)-f(x-t). 
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3TRo TT?f o ?fr5T 


P n ( x ) n wrfe errm fw^t^reftorgfq? | fix) *ft i cft tl] 

E n (f)=\\f{x)-P n (x).\\ 

=0(co( lln,f)) 


srff 

a>(t, /) == Slip | /(x -f A) ~/(x)| 
o< |A|<< 


cr«rr 


||P' n (A')l| = 0(«<,(l/«,/)) 

(1.3) 


||P'V«)])=0(n« w (l/*. O) 

(1.4) 

3TcT : 


^(0 = x(0 + <^(^(l /«, / )) 

(1.5) 

^r|f 

x(0==i{A > , 1 (.v + t)—P n (x— t )} 


3R 


X{t)— z P n (x + 0 Pn(X — 0 

(1.6) 


— 0(nto)( l/«, /)) 

x\t)=P',(x+t)+P' n (x-t) (1.7) 

= 0(nw(l ln,f)) 

2- ^ 1909 *r % ^fwc sfoTt % artfsnr^ ifr»rqs?r ^tfs % Jr 
f^r i cf«r ?r 3 tm gw w era- if ^ spT^pgfsff % srtawpf fwar | i [i! ~ 6J 

srepr sttw gf' m fgrgfgf%g srJnr fws 1 1 

: nfkfix) *fgxr tp^r f^r^Twrr anwa 1-n | gfr 

S'„(x)=0(«a>(l/«, f )) 

srff S'„(x) (i.2) «gf arfftw aftn^KW 1 1 

3 . aim sift ^qqfrT 

?rrg- 1 f% 

D.o^^-^-'+om (3.1) 
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ft?ft 




«T <nt sftV # sptfe 

*r^rtt iftrr src | ft 

r i(^)=~- r {/( x +0-/ft-0> r sin rt dt 
71 Jo 

S' n (x)=~ [" {f(x+t)-f(x-t)}i: rsinrt 

J 0 r=i 


. 1 r 

7 7 

Jo 

1 

r 

7 7 

J 0 

1 

r, 

7 7 

J 0 


i 


V 


1 


77 


1 | 


77 j 


-M 


dt 


E r sin rt dt 


t/2 


~ A+ 4+ 0(na>( IJn, f )) 

*-r x( ° ~w (Djty) dt 

= [x(0 D «(t)} n ~'~ I”'" xV) D n (t) dt 


--0(noj{\ In, f )) 

d fsin nt) 


'■-ft *« r, Fr 5 } * 

= 0 (nw(\}n,f)) 


(3.2) 

(3-3) 


(3.4) 

(3.5) 


(3.6) 


STcT: (3.4), (3.5) cRT (3.6) ft® | ft 
S'„(x)=0(na>( 1/w,/)) 
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3tr° t^ro ?rr^r 


^fT5TcTT-?rT c R‘ 

g^Tiif q# 3To ^tolT^o pi apt SPWR ^TT | I 

fW5T 

1. S%fsRT f tr?To#o f Lzv. Akad. Nauk. USSR Ser. Mat. 1 95 1 » 15, 219-224 
2- fpTTft, tTg-o ? Proc. Nat. Inst, of Sc. India 1957 

3. 3TTTO cT^TT W?!, t^To, H*t?tto 3T¥fo WTo wttflo, 1954 ; 5, 566-76 

4. fir, t^oifto, Tohoku Math. Jour., 1934, 39, 106-110 
5- f^Kt, qq-o, f*T° q^sprlT Wo ?rtaT°, 1956, 139-51 
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cT^TT Steffi ^ 


qqo fT?T? 

q?To%oqfTo spt^^ 3Tre qftnfc'S^T, (TT5To) 

STTTTZfT 

tfnnwr ftpfo pHrqfro ^rf?«rfcr *f <fr srsJTTCtfqu s^f qfr %f^r terrfressr 

1%ett ^rirr 1 1 ^fr^r w^rf =rm st wr s^r sfr z= 0 qx 

qf^HWr % 5KT ’JzpfFcT | sfk s^fcrsr qfg- if |, 3?f qr f^T^; fipqr rprr | | =gi«rq?to ^sff % 

% fm fesm stfct qn3r % ^p^r % ‘?i# m? sregW H^rgrB 

fipuT rnn I i p_ qr?fr w % 3rfe*TCTT ept spn* spts?t tfwsrf % fsrcfftrf ¥ par 1 1 

Abstract 

Kelvin-Helmoltz instability in presence of horizontal and vertical magnetic 
fields. By B.M. Sharma, Department of Mathematics, University of Udaipur, S.K.N. 
College of Agriculture, Jobner (Raj.). 

The Kelvin-Helmholtz instability of two superposed fluids has heen investigated 
in the presence of a general oblique magnetic field. The case of two uniform fluids 
of different densities in relative horizontal motion separated by a horizontal boundary 
at z=0 has been studied. Normal mode solution has been applied to obtain the 
dispersion relation for different orientations of magnetic fields and it is found that 
instability arises for disturbances of all wave numbers. 

1. STCcTTSRT 

srfasron t* arfasr qzr sszrfsn; =fpr^fir aNt % snmf sntw 

sfr?u5r cr«rr fr?5 [2:i q^ ^s^t 1 - 3 - 1 grcr f^rr srr =prr 1 1 q^ 

ITq-sT if SRTT5 gqT SrfeitRtfq^ 5®ff arf^nSfl IT 5ISTT 
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sfto qiro irraf 


! fpR#R wtr r?t stsrrr ftrur | 3fft: r$ wrrcf ft?RT | % ??fer $tr r?t ?RTRft?r^ 

strtr^r R?t srssr ferr % arftrftRR arwr *nft f^rrsff if ftar | i ftr?g #z ir ^ znsRfsn; rot 

# OTftRftr r?t ftwjftRTft strir Irt rtrt | i %fOTR-|OTS>OT <r ^foR^OTto 

% RRTR RT RSRRR ROTRR RRT gT5RR [5] % ft?RT sffc Rf SR? ft? 3rfR5TRR Rf fZ5TT if 

’ffRRftr £r r?t ft?RTR tt sTRfrRq? srtr trrt | i 

ars^R rrr if st aTBRTTfftcr srt Rt %ftRR-t?RRftOTr 3 tFfrtrt rt yftrR rrt OTRftrc 

=1 fR#R $Rf % R§tJ? RR f^R ftiRT RftRT I 

2. 5iifcr cr«n ftirew r>t 

RTRT ft? ST RRRR SR fttR% RRcR p 2 RRT Pl | z=0 Rl SflfaR RftsfftlT SRT ^RR? § 1 
RTRT ft? <5RZ SR R?T RR?R p 2 Rt% Rftr SR % RR?R Pj % RTR | ftp3% SrftTRRR R?f 3r3Rf?Rf?T 
if ftfRTZ ?RTRf T| I fR R^ Rt R?RRT R?RTf ft? STRT SR ft«TR RR w, RRf U t % 3{1 WrR «f?T 
r| I I 2-3TST RT 35st?r: 3TRR ftrRT RTRT I I flRRTfR ftfl % RiOT Hx RRT H % SflRJR: 
-V STcff RRT z-STSfT if | I fRRTTTmR RRR % RTR^ iRSfrRR RRft?OT %% RR?TC f : 


du , rr du , dU 

"jr +Ul ’i x +wp if 


£r<W+4(* 


„ 3V , TT cV 

p W +pU -W 


?«+t 


\h {-■>'— dh > 

L * dx Zy 


<>h z (illy 


3 W . ,, 3 w 

P -X7-+PU— — 

ct dX 




v*)-*-^.(|-| 


. dZ dw 
dx *" 0J); "iF" 


(^ +c/ st) h= v^4 + ^i) Z) ^ 


R|f U, H,P, p, K 5f?R?r: RR, f fRR?lR ^R, RRcR STR RRT =|TRRffR RR5RRT % ^ 
g (=0, 0, - ? ) 2R?RR?RR % R?TRR R7RT ?RTR | I S P> 8p, h (/ 7jC; / 2jJ , /,,) ^ <R ’ 

CTRT ^RR?fR JRR if ^ Rl% fRSTTR sfftrR | | 

5RRSTTR R?T RTRf?R RfRR?f (ifftf) if ftsftfRR ^ |R |^r | ftrR^ „ v , y 

^ ^ W ^n’f^r^T z % q^R §nrr ferr ^ttctt 1 1 
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%fe=riT 3rf?«TTFrT 


A ’ y ^ ^ ?fr 3n ^ raT ^ ^ fine ?nf^or 1 % 6 %q- srcrrc ffo i 


ip(n+K x U)u+p(DU)w= -ik x 8p+K/4 tt [H z (Dh x -ik x h z )\, 

(7) 

ip(n + k x C/)v = - ik y 8p + Kj 4 tt [H x (ik x h y - ik y h x )—H z {ik y h z — Dh y )\ , 

(8) 

ip(n+k x U)w= - D8p + kl4n[H x (ik x /i z —Dh x )] -gSp, 

(9) 

ik x u -— ik y v -]-Z)iv'=0 

(10) 

i(n+k x U)8p+wDp=0, 

(11) 

h H x k x u-iH r DU 
x n+k n U ^ n z VL > 

(12) 

u H x k x v iH z Dv 

y n+k x U 

(13) 

u H x h x w~iH z Dw 
z n r k x U ’ 

(14) 


^ Hrrt^<jr (7 ) cptt (8) sfft k x <r«rr k y % ynT jr% sfr^r tt 

~ p ( n + kx U)Dw + pk x (D ZJ)w = — ik 2 8p 

+ K\\it{H x (ik x kyhy — ik\v) -f H z (k x Dh x + k y Dh y — ik 2 h z )[ . (15) 

(9) ( 1 1 ) % sp 4 >r ^th q^ 

i P (n+k x U)w= -D8p+ ~ [H x (ik x h z -Dh x )]+i-J^ Dp. (16) 

^ (15) <r«rr (16) % vw $p fwr^R ?? 

D{p(n+k x U)D—pk x (D U)}w=pk\n + k x U)w 

+ K/4n[H x ( — k x k 2 h z - ik\Dh x - ik x k y Dh y )—H z (k x Dh\+kjDh 2 y - ik 2 Dh z )]. 

(17) 

(l 2), (l 3) to (14) % h x , h y grin' K % *tpt xwt tt, % q^Tq; ^rift^TTW ^q 

D{p(n+k x U)Dw-k x (DU)w}-k%n+k x U)w + 

(D 2 -k 2 )(D 2 +2ik x LD-k x 2 L 2 )w 

AP 12 
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«rto 


=/ KjA-n k x H z 'D\D U(k x H x w -iH z Dvv)] -K/Aw k*H*D[DU(k x H x w - iH e Dw )] r 

(18) 

$***$ ( 19 ) 

3. qftsftm stfcT^^sr ?r«n 

?m 3^5 stt f*5rqfcr ^rf % tfjcR sraTar g^f'q <pftoR0T (18) % ^ £f 
|3TT I 1 5T5T S3 q?Tc?f % ftcT | 3fR z=0 qq; stf^T qfRftqT STTT T§?t | ?ft 


(18) fqrq- ^q srm sjR t<TT | 

(Z) 2 -/c 2 ) (a 2 +2ik x DL—k\ ) w=0. (20) 

3T5T: z< 0 (p=p 2 ) 5TCT z> 0 (p=/> 2 ) % faq OTgrfi |5T ffr 

w 1 =A 1 ete-\-B l enz (z< 0), (21) 

cnqT h- 2 =/1 2 e~kZ-\ r B i eto’- (z>0). (22) 

*$ ^=~ik x L+i (n+k x U,) (*TT Pl IKHKyi\ (23) 

q 2 =—ik x L+i (n+k x C/ 2 ) (ArrPjHW*. (24) 

SffT Uj cT«TT u 2 aft % arfq^rqtjr %q | I 


ar^ff qq? 3f>T srfsraFEr qfr irrq srwr 1 aft (IB) qr z— o qq a^cRry*;? 

% ariTTK SRiqifw qrq% & fsTsp^Tcff | I ?qre | f% qtf^gr qfqepq I : 

Ai l(n+k x U) 2 jKH 2 z ] P{Dw) + (D 2 -k 2 ) ( Dw+2ik x Lw+k\ L 2 Dw) 

+[4n gk*/KH\] As(P)w s =0, ( 25) 

^ As (— ) ^ ^ 4>T gqq ftcTT | aft z=0 AX qftf qrqr Sig'qcf qR<ft | I 

<l L h<?i't> % 3TR;qR w, Dw erqr Dw- % qrfgqq %■ 

-^l+T? i = A 2 +D a , 

kA 1 +q 1 B 1 = — kA 2 +q 2 B 2 , 

*wr ,,, k^+f&yk'A^+q*^. 


(26) 

(27) 

(28) 
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3rf%«r-5rgrr 

srr^ fT?rr | i (21) ^ (22) ^ sn^^rf 4 srf?r«r;sr (25) ^ ^snft^r qr 

(Ul + 9 iBj) ( a , ?2 i a 2 « 2 )+^ 1+9 3 i 5 1+F -2 gjt 2 (ai _ a2 ) (Ai+BJ 
+k*A % -q\ B 2 =0, 

STT'cT ffaT | 5T|f 

n i~(n+k x C/j), ~) 
n 2=(n -\-k x U 2 ), 


(29) 


?r«ir 


Pi+p*’ 

a =_£*_ 
P 1 +P 2 ’ 

y 1== _KH\ 


(30) 


"4^(Pi+p 2 ) 

(26)- (29) Sr *rjfr^T'q srrer ^tcrr 

1 l 

Vx 


k 

k z 


q\ 


V 2 /c(«j ox-n, a 2 ) f-F- 2 ^(ax-a,) + 

K - 2 gk 2 {a l — a 2 ) -f-fc 3 , F - 2 g/c 2 ( ai -a 2 ) 


-1 

A: 

-Ac 2 

A: 3 


-1 

~?2 

-<7 2 2 

~<7 3 2 


=0. 


(^x (#2 —k) ’J'qq^r qSf «itf?r qx ^trRw «fft Sr % q-^T^r (32) I 

" 3 + * 2 [ 2 ^ (U, a 1+ u 2 a 2 ) + k x -likVW^+V^) 

+n \k\{a x U\+a, U\)+2k 2 x a i + Q 2 ^ 2 HgiV gr+jW^) 

L (\/ai + V a s) 

"4*** kV(yWo.x+UWc. 2 )-2V\k*+k\ L 2 )-kg( ai -a 2 ) ] 

{^ 3 x( a i ^7 2 i + a 2 ^ 2 ) («W a i + U 2 \/ a 2 )} 


4- 


1 


V a l + V a 2 
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^■o tTTfo i?rirf 


- ^ k x (UW<H+UW«*) {2V\k'+k\ L*)+gk( ai -a # ) 

+2ikk x V(U lV '«i + UzV«*)}+2igk* F(Va l -Va 2 )=0 
fejTTf^r srp^FTf 2pr srsim fieri | 

N=nVJg, 

K=kV\lg, 


5ffl 

3TT% tft 3Tf? 


V 2 _ K(H\+H\ ) 
A 'Mpi+p 2 ) • 


£=^= tan 8 


y 


ci«rr 


COS cj> = 


* ‘ J 

eft (32) fq-iq- if ^JTTfftcr ft STTeTT | 
jV 3 +.V 2 f 


2/C COS 4>(U 1 a, + U 2 a 2 ) + K cos 4> 

( a l l-a 2 ) 


-2 ik cos 6 (Va-i+V 0 -*) 


+iV X 2 COS c/i (a x (7 2 i + a 2 (A, 2 ) 


( 32 ) 


(33) 

(34) 


(35) 


(36 > 


4 IK 2 COS <i ( ( C/ I a l + t / 2 a 2 ) ((^Va^iyaVag) N 

\ (\/ a ii _ V 0.2) I 

— 4zX 2 cos 0 cos </> (Uj-y/ a 1 + U 2 Va-i)"~2K 2 (cos 2 0-f-cos 2 <£ sin 2 9) 


^( a l~ a 2) 


4-(t/ 1 \/ a 1 + (/ 2 \/a2) 


(V a i+V <*2) 


(a 3 COS 3 ^(a x U\ -fa, f/ 2 2 ) 


— 2A 2 cos <£ (cos 2 0+cos 2 <£ sin 2 9)—K 2 cos ( ai ~ a 2 )) 
+2zA 2 cos 8 (v/aj — a 2 )=0. 


(37,) 


<f>—90° ft% it sr^fts- ?ror ^tacR- grer sttrt *f»Rr if ^rrm'k fr 

^TTcTT | I (37) N Sf fwicft f sftT fSfif ^>T?Tl% 5 f> Tg HfeTffcT f 3Tef: Srftrpsr 

^ | I 3TeT: W if HiRef tfwisff % Preftttff % fair aTftq^T 7lf SfTcft 
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%f?TOq |?qft?Tq srfcqTTO 

1 1 fro^TOr TORfErt spt 0 toto <f> % fqfqq tottot % frog qsqqq froiT to qTOctT 1 1 qRoft l it 
faSTTOT ^JRjf TO $ % TOTR TOTOfa qtr | 5R fRTOtq ifrq % 75° qr^ qx TO ftTO 

t • ^ ^nrqt ^ $ % fqfqq qnrt (0°, 45°, 90°) % f%tT qfr<jqq qqftiR frog qg |f i q^r ^tot 
3rTgT t f**% Trm ft n rsctt | 8Rftr_ to (k x , k, 0) to qfa q<?TO I eft 

^ Ef HTTt | I fq TOf qt §TOt | fTO SRitTO <j> % fqtr JV TOT TOT TOHR TOTO q TOeTT TORT ft I 

f^TTO TOTORf TO e % TOTR TO e % fqfqq TOrf (0°, 45°, 90°) % fell grroY 2, 3 
prt 4 it sffror fro^ri tot 1 1 qf twt qqr fro 0=90° tot ^Rtot qRTO it btT^tot 
STTT rw it TOR) I I fTT TOf £%TO =|RTOtq eftq TOT fTORTOET TO RRITOTT SRR fRT | 

TOftr 3 tto a^gtTO tot? to qqftqfq qiq to froTOftTOfr qqR ft to | i <£= 0 ° gqr ^—- 45 ° 
TOfff % fTTTT qfif % TO ST ft K % q$'TO qR % fqq jy qq?!T TORT | fTO?g K % TOR ft 
N TOTO TORT | I $=90° % fro? N TO TOTcrfTT? 3?TO K % TO| qrot TO fTOTT 0 % qf% % ^TT«r 

ft TOgrr tort 1 sftr fro; k % tow tot) % tot toto 1 1 frog n % TOTrofqTO toto % Itoto TOf 

3TIRTO TOTS TOTO | I N TO TOTTOfqTO TOTO K % TO>| TOTt % fqq 0 % TOfif % TO«T TO«T TO'TO 

| frog K % qtq TOff % fro? N tort tottot 1 1 qf tottoto fq$tq tototot 4 it ^to to stort 
| I RTOfTTK fq%TOTT 02=4,0 qqr a 1 = 1.0 §■ TTTO3 | I 

qfr fq TOTOTO 33sqtro =|*qTOtq RTO TOT fqqR TOT (^faq TOR TOR SIR TO TOgqftqfq it 
^= 90 °) 5ft qqfTOTTO ( 37 ) fqrq qq TORTO TOT TOTO | 

N»+N 2 2iK COS 6 (V“l+ Va 2 )— iV[2is: 2 COS^ tf+i^aj—a,*)] 

+ 2 i K 2 cos 6 {y'a 1 —\/a i )=Q. ( 38 ) 

gq: TOftTOTTO ( 38 ) N if fqqTTO | sfk qfTO«T ^TO STOT TOTTO | 3 RT: qf fqTOiq qtq 
TOTTOqt TfcTT i 1 qf qqTOTOqtq i fro U x cTTO U t arf?qTOT % qrqqoqt TOt qqrfqq qft TOTcT, 
qq fq =|RTOtq TOt TOq fTOTT if qfqTOTOq TOTO TT fqqTT TOT^T ftT | I 

m: qf tro-^T qf^q-ror qt tott 1 1 w ^tott fq qf froTOf fqTOrrot | fro fronq 
TO siiqq qrqTOfq qq TO qqTqtTORt TOTR ft^T | qqfTO 3^qtqT TOqTOtq ^q TOT 
fqrqTqtTOTft i 


5FcRTfTT-5TFFT 

qf TOtqTOq fqqqfqroqq qgqTq totor tott totot sqfqTO qfTqro % aqrorq 
fTO I TOTOTO fqTTOT TOTO ^TOTOTOTOt fTORt TOT TOqTTt | fqq?T TOTOTOT TOTq TOt gfroOTTO 

qqR TOt I 



200 


«rV<> 


“2—4-0, <j 1 =1,0, i7 2 =4.0, Ui~ 1.0 gpmT % 1%t[ f^TS^T'T ^PWST 


K 

§FTfo 


N N N 

<£= 0° $—45° ([>=90° 


1. 

0.0 

O.OOOO+iO.OOOO 

O.OOOO+iO.OOOO 

2. 

0.1 

-0.8139+10.7937 

-0.5707 + 10.5771 

3. 

0.2 

- 1.5901 +-11.54I2 

— 1 .0822+11.0851 

4. 

0.4 

-2.6258 (-12.6012 

— 1.3846+H.5434 

5. 

0.5 

-3.9121+13.7701 

-2.5903+12.5798 

6. 

0.8 

6.2338+15.9830 

- 4.0874+14.0595 

7. 

1.0 

-7.7808+17.4507 

-5.0820 + 15.0083 

8. 

1.5 

- 11- 647 +i 11. 090 

-7.5574+17.3608 

9. 

2.0 

— 15.5I2+H4.687 

— 10.016+19.6348 

10. 

2.5 

-19.376+118.248 

— 12.460+U1.826 

11. 

3.0 

-23.238+121.756 

— 14.885+H3.933 


0.0000 |- iO.OOOO 

- 0.1418—10.2372 

- 0.2561 -iO. 1042 

-0.4060 i0.0628 

-0.5668 (40.1323 

- 0.6774 i. i0.3467 
-1.4047+10.9640 
-1.8021 (-11.0123 

- 2.4001+11.4198 
-3.5108 + 11.8138 

-4.7334+12.2446 


?rrc«ft 2 


a »-4.0, «i= 1.0, 17, = 4.0, 17, = 1.0 ^qr ^=0° % 


K 

1. 0.0 
2. 0.1 

3. 0.2 

4. 0.4 

5. 0.5 

6. 1.0 

7. 1.5 

8. 2.0 
9. 2.5 
10. 3.0 


N 

0=60° 

0.000+ iO.OOOO 

— 0.0254+10.0115 

— 0.1462440.0227 
— 0.3735+10.0459 

- 0.4927 + 10.0576 
-1.09504 iO.l 164 
— 1.7567+ iO. 1753 

- 2.3245+ i0.2343 
-2.9104+10.2933 
-3.5856+10.3522 


N 

(9=75° 

0.00004 iO.OOOO 
-0.0242 +10.0060 

— 0. 1360+10.01 1 9 

- 0.3694 + 10.0240 

- 0.4876 + 10.0302 

— 1 .0854+10.0609 
— 1.6913+10.0918 
-2.30454 40.1226 
—2.7658+10.1535 
-3.5557+10.3522 


N 

0=85° 

+0.0000+ iO.OOOO 
-0.0239 (40.0020 

— 0.1353+10.0040 
—0.3681+10.0081 

— 0.4859 (- iO.0 102 
-1.0856+10.0206 
-1.6875 | 10.0310 
-2.2987 + i0.0414 
— 2.67 54 + i0.05 1 9 

— 3.5450+ i 0.0623 



a 2 =4.0, a 1 =1.0, C/ 2 =4.0, Uj!==l.O ^pijr <j>= 45° % f%tT f^Sffqnr gr^rsr 
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K 

• N 

N 

N 


0=60° 

8 — 15 ° 

0=85° 

1. 0.0 

0.0000+ iO.OOOO 

0.0000+ iO.OOOO 

O.OOOO+iO.OOOO 

2. 0.1 

— 0.5925+i0.6661 

— 0.5707+10.5771 

— 0.5544 +i0.5 199 

3. 0.2 

-1.1386+i0.2687 

— 1.0834+H.0851 

— 1.0390+10.9680 

4. 0.4 

— 2.2198+i0.4580 

-2.0891 + 12.1767 

— 1.9890+H.8480 

5. 0.5 

-2.7590 4-10.0481 

-2.5900+12.5790 

-2.4591 M2.2820 

6. 1.0 

— 5.4510+i0.9590 

-5.0821+15.008 

-4.7920+14.4100 

7. 1.5 

— 8. 1270+18.8100 

-7.5570+17.3601 

-7.0981 + 16.4500 

8. 2.0 

-10.819+ill.570 

-10.017+i9.6340 

-9.3781 + 18.4280 

9. 2.5 

-13.490+H4.261 

— 12.461+H1.834 

— 11.620+H0.312 

10. 3.0 

— 16.760+il6.892 

— 14.880+H3.930 

— 13.841+H2.102 
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a 2 : 

=4.0, a 1 =1.0, £7„=4.0, U x — 1.0 gwy <£=90° % f%it grgrg- 

K 

N 

N 

N 


0=60° 

0=75° 

0=85° 

1. 0.0 

0.0000+ iO.OOOO 

0.0000+ iO.OOOO 

O.OOOO+iO.OOOO 

2. 0.1 

— 0.1638+i0.0301 

—0.1418— i0.0480 

—0.1276— i0.0534 

3. 0.2 

-0.2464+i0.0256 

- 0.2214 -i0.0468 

-0.2030 -i0.0522 

4. 0.3 

— 0.3112+10.0135 

—0.2882— iO. 0416 

—0.2350— i0.0501 

5. 0.4 

— 0.3663 +i0.0042 

_0.3489-i0.0274 

-0.3021-10.0449 

6. 0.5 

-0.4148 +i0.0266 

—0.4062— iO, 0040 

—0.3767— i0.0225 

7. 1.0 

— 0.5854+10.2162 

-0.6774 +10.3103 

-0.9612+10.1700 

8. 1.5 

— 0.6871 +10.5609 

— 1.4080+10.9600 

-1.7930 + 10.3336 

9. 2.0 

— 1.3931+H.1990 

-2.4001 +il. 4300 

-2.7830+10.4792 

10. 2.5 

-1.8260+13.5540 

-3.5100 til. 8300 

— 3.9050+ 10.6188 

11. 3.0 

-3.1400+14.3430 

-4.7330 + 12.2440 

-5.1480+10.7554 
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1. fsraw an^inm qfapr Jf t ft appRrtn *m 3 jfa an *fat, aft annam nt wt ff 
sfh: n ant srfa an* i sfafa iraqr t w s^frr qt srwr qft amft | fa ^rt swTftnr 
t# qrr m ®rft ft art fat) tt? qft tariff arpnsfnr qfaqn- «m ffat ^rffi$ i 

2. *rar nPTft fa-fa sffc ffrtt *faT Jf 50 % <?p ark ft g*q*s arcrct t fat to sts«t fat 
arrt snfft n«n 'rfawf % #9 Jf trer nttsm % fat sfatt fkr> pqm ftm 1 

3. 3 t$# Jf Jfa *rt tt¥ % 3 i^K qnr tfr qnrfar Jf sranr 1 1 w arg^T? % fair Hfa wr 
srfa ^fan yz % ffnH % «nfa«rfa^ tsnp qt ffar 1 

4. Jf 4r r Ni<mc nrT fdqk arcrcf % wt«t t>h af^f qn »ft fam an *fa*n, tt 
(K 4 FeCN), WI o-PiY* swfa I ^ifa^f 9T TTFBf 9T afaf 9iT aft Sjtfa ft 
^RRtT | l 

5. nrof ark faaff t *n*r$ fafa t fat arfarif % *rm ^rfafa »rm t arfasr ^ tm 

3t|faRT *T ffaT 1 

6. Set 4? Jm % tfpq- ff*?t jf afk aftaft Jf ^ tfaTO *Tkfa (Summary) *ft 3TRT airfft I 
aftart Jf fan mi srcfa ^rr WZ ffa anfft fa fat# Hfaftfaf (Abstracts) Jf 
*nt g^nren aft arr gqfa 1 

7. s rercrert far qn# ffan ftt# Jr fa^r tt£ 'n: ant ^Tfat 1 wr« 

ajk am tfarar t fair ftt =srrfft 1 fast anm q>t fan* wm I. ^ 13 ^ 3|,e *‘ K ^ 
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TTTStT (L) 

3TTTo sfto 

nfoTcr fe*rm, wmx sm 

[siTH— snfa 3, 1982] 

stittst 

SR l fr 5TT5T ar grf w snrf cm it ? snr sto aft qf^wrnff 3 gsnrc srrcr 1 1 f%tr 
tt sr%r fag fw ^ 1 1 


Abstract 

On the logarithmic (L) mean of the conjugate Fourier series and its differentiated 
series. By R.B. Saxena, Department of Mathematics, University of Sagar, Sagar. 

The object of this paper is to improve upon the results of Sharma and Rao. 
Thus we prove the following theorems. 

Theorem 1 If 

l Kt)~ j" t du=0(\og l/0> (t->+0) 

then a tk — a k —D\TT log 2 

Theorem 2 If 

tf(0=[' ~~ du=0 ( log 1 It), (f^-t-0) 
then v ik —o k =- log 2 

7 T 

l. Trqp- ^ftsr q^r snr#r [1] % anr^cr {S n } % fair ^r^r^rr # qa ;fafa 
fafsr fafacr qft 1 1 


AP 1 
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3tr° gto 


% fog ftarr | fo vfe qftf £oft gfo A\ ^ ’^’rngfo fftfsr 

rnx ftg^rfoT | g> ^ (L) fftfsr <jrt ftt | i ^r [8] snrn: 4ft *t gtfti 

ft'PepffoiT fftfoff qft sfoft gwr €ttffor srfgapsr tft forr 1 1 

2. JTFTT fo /(0 W I 5ft (—■ n-, *) if SWFpgfog trft arr^Tcf 2” % *TW 3TR^f 

I I tgftijT shift z*n *=* q-T At) % sr*r hwts w^ft «3"flr #oft 


^a 0 + 2 ( a„ cos nx+bn sin nx)— Z A n (x ) 

n«l n ! “0 


( 2 . 1 ) 


cT«TT 


2 (b n cos nx~a„ sin nx)-- 2 B n (x) 


n - 1 


ff eft *for 53m ’3fw 

cfsrr 

l« 


2n B n (x), 
—Zn An(x). 


( 2 . 2 ) 

(2.3) 

(2.4) 


JTHT fo Bn cT«TT S~n 5frg9T: A oft (2.2) cT«jt (2.4) % «ft artffoafr ifTqq^^ | aft’: «k 3'gT 
, sFW S„ g-qr S n ~ % (L) qffoft qft grift | | 


^rfoifft 


$(t)=i {/(jc-t-<)+/(x-r)-2i) 


*(t)=--{Ax+t)-Ax-t)-D} 


h(t)^'tAl-D 

$1(0=1 It f 4 >(u) du 

J 0 

gi (0=1 ft \ l g(u)du 
j 0 

h 1 (t)=\/t f‘ h(u)du 

J 0 
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^(r)=l/» P m du 
J 0 

of^t S, C a‘«TT D X % qm I I 

ftrm [3] % ftmftrftsrar sri# ftrs # | : 

5ft# H : ft?# wfe 0 <S<tt % ftpT 

I* I 4>(u) I du=0(t\og l/o /-*+0 

J 0 

[® du= 0 (log 1/0 t->+ 0 

# /(0 # x it ^ cf=P ?ft?^r# 5 r ( L ) 1 1 


(2.5) 

( 2 . 6 ) 


5 TRT | ts] ft? 

£ du= 0 (log 1/0 (2-7) 

q?r 3 ?sf ^terr | 

P I </>(«) I du=0(t log 1/0 ®Eff-3# #-»-+0 
J 0 

SPSTC 5ft# (2.5) 3?T 3T*f | (2.6) I 

amt femft Jr *ft^st crqT ?#t [8:i ?r ## % *r faftr % 

ft# 1 1 ®r|t q-^t, 5 #t C 9] % fetpr % qf#iw if er«rr ?*# ar<# qfmrr [8] *t f$s g^rc 
ftsqr | affc ftmftrfm sri# fas ft# | : 

sft# N x ; qfa 

0(0= T ~ du= 0(log 1/0 (f-H-0), (2.9) 

eft sfnft (2.1) t=x % ft# 5 cR? #P*pffa (L) I I 

sft# N 2 : 

G( 0= r — #/=0(log 1//) (r-*+0), (2. 10) 

it « 


eft t=x ’TK (2-1) # 5T«PT 3nR>faer sf oft *TFT C ?R? #*>?## (L) | I 
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3TRo «fto 


argspq- {n B„(x)} =fY ^faTelT (D % «FSF* if faf^st WT TOT ¥ 8 1 %3 ftRT I fo 

sfar MN : qfq 

f r J5 w) </w^0 (log 1/r), (r >10) (2.11) 

J « ti 

eft anprir {« £«(*)} D ^ tfqfaftq (L) | i 

«t?t er*rr gfa 103 % (2.9). (2.10) ar«rr (2.1 1) ifar if ^ (Wk qn$r 
faRfafa eT 5Pfa fas ft* t : 

sfat NO* : qfe 

0(0= [ r dw=0(log 1/0, (t-> ( 0) (2 12) 

J t u 

eft «fwft (2.1 ) t=x qr s 5PP SWePfa (L) I I 
5faT NO, ; qft 

0(0- T ^ c/u =0(log 1/0, (/- ►1-0), (2.13) 

J 0 W 

eft sfuft (2.3) qtq C ePP *fqp?pfar (£) | I 

Situ NO a : qft 

tf(0-£ <tf«=0(log 1//), (t-v+0) (2.14) 

eft sr^sPff {n B„(x)} ttr D epp sppJjpTtq (L) | | 

SPrf eP4T U5r [111 % sFmr: sTnft (2.2) eT«TT (2.4) % fat (2-9) ePIT (2.10) % SPRT 
ffafafa Tfafat 4ft fag faT | I 

sfa Sitx : qft 

4 , i(0—j t dt— 0(log 1/0, (f-*-+0), 

eft ^tk~ a k= ~~ l°g 2. 

77 

sits SR Z : qft 

\ t dt= 0(log 1 It), 


( 2 . 16 ) 



srgmt 


o ik~ok — —~ l°g 2 - 

77 


3. sre§? sm qrr qftnrm (2.15) <ptt (2-16) gamcnr | 1 ?T«m Jr ^r 
fJF^rfkfecr srinff ^ fins ^ 1 


Slim 1 : Ilf? 


1F(0= J" du= O(log 1/0, (*-►+ 0), 


^slt— **=— lo S 2 * 

77 


Slim 2 : qf? 


27 ( 0 = [* 7^ rf«=0(log I/O, (f-+0>. 


< 72 & Cr/c = log 2 . 

77 


f Jr am srimf =0 % faq; fqmfirPsrer arFP^rf qft armq^crr 'rf’fr 


* s i n [ _q / l \ «pfr% 0<f<(l — x), 3. c_ (3.3) 

l-2 xcosf+x 2 ^(l-xW 1 h *fm. v f 


x sin t 


=o(i/o 


1— 2x cos f-f-x 2 


1— 2x cos t+x 2 VI — x 


(!-*)</<», %ftn? ( 3 - 4 ) 


OCfCl—x. 


% faq; 


1 -2x cos f+x 2 


■C-^) 


1 —X<t<7T. 


% P?PT 


4. siim 1 : ^Jf srm | fo 


Sn=^\ V { f(x + t)—f(x — 0} cot f/2 (1-cos nt) <fc+0(l) 

<.£ f — cos — *+ i f 0(f) [cot f/2— 2/0 (1-cos nt)dt 
77 J 0 f 2 tT J 0 


+i/*{ o *0 —7- ^+0(1) 
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3TRo sfto ?r#^rr 



+o ( si) 

H 

] 

v — ✓ 

II 

to- 

te 


—4+4+4+0 ^ log — ' ~~ 

) , 

(4.1) 

?r*Tf ar«rr srp^^ tt 



4=0(1) 


(4.2) 

'■4N 4i' 


(4.3) 

S*r f^?ri%f%cr %r ^?r 



/.^(r+rj-L z ±-, c °s fa. 

\J 0 J 2?/ 7T A=1 / 

(0) * 



— 4-1+4-2. *trtt 


( 4 . 4 ) 
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«* '■■‘-vj, 41 •'■>•$- «*<'»* 

— 7 0(1) | I J, fai TT (»*■(<»* 

^9r: ?riTT^ra qr*?r *rc 

/ -‘=° ((T^5>) [{'•'*» <° £ ' * <" * ] 
“°( l08 T^) 


3^ 


=0(1) 



00 

£f? a <'*<'»*- 



2 : 

a=i 


cos kt 
kt 


(0) dt 


=Ji~A, *trt 


fa^rfecf TC f^RK 


^?r: HiTFPftr?r *PT?r qx 

■ / >=- V 108 (-rb) [14 ' <» £+ /' 4 ■ ' A <‘> “"l 



(4.5) 


(4.6) 


-° (log fij)* 


(4.7) 
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arrco sfto tf#;rr 



d r 

+ — tv cos 00 dt 
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E sin vt 

tt Jo dr \ v =\ 


D r d / n . \ , 

— I t r~( E sm v? W/ 
7r Jo at \ v ~ i / 


If ^ d f t \ 

= — J */i(0 ( cot 2 ~ (1— cos /20+sin ntjdt 

DC d f t \ 

+ — J t ^cos Y (1— COS nO+sin«/jrf^ 


3RT: ftf STTfl flcTT | 


| log(l-x) | f h (t) 

Jo 


2 f & 1 -cos kt , . 

cosec 2 E 7 x k dt 

2 i=1 k 


th{t) cot tl2Z i k ^ t -x k dt 


S '* oo 

^(0 27 

0 £=1 


/c cos kt 


D( T o t ® 1 —cos kt 

4 v * cosec 2 -x- E = ** dt. 

2 Jo 2 k 


+*i: 


, ^ t ® k sin kt k j 

t cot — E j x k dt 

2 k=i k 


S * ® 7c 

t E - 
o W 


° k cos kt 


= ^A‘X”f "°k 2 + 0"A*3 +" a h 4 + 5+^A:*6j *TT<TT 


9prf cfSTT TR [n l 3Tp^T 7T 

o *.4=0(1)+ D {log( T ~^ 2 

^•5=° (^gy 1 ^) 


0 log. 


(5.1) 

(5.2) 

(5.3) 

(5.4) 


AP 2 
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arn;o 


d 


arsr am: 

h(t)~£ <t MO) 

fjp^fafW 'R f^fR 


t m 1 COS kt 


arsr 


/ rV f 7r \ ,vf si CUS> 

«->-(S. + S,)" ,( ' ) ^ i>“ *■ 

^ = (1 -x) 

oh-i—vk-i-i-^ok-v*’ MHI 

k cH* 


‘ x k dt 


a h 


„_tj;,»(,).o(^) io(^-)** 


dt 


=0(1) * A(0 Z^kxkdt 

=° Qnb)») Si ' i< ( ' '■‘ (,)l * 

”°((i*4’) , ‘ 0 O 08 ?) 

-°( l06 T^)- 


sn% *ft 


, r , y rt msec* -- ( f ** -S C °° — -A dt 

J/W) cosec 2 -\Uk A k * 


k ^ s ; 


t h{t) ■ \ dt 

1 - i log 1 - 2x cos t + x 

1 \ r m dt 


S ir l> 

^ t h(t) cosec 2 . \ log 


1 


., dt 


+4 S' "■(O.o(i).o(log-i)* 


(5.5) 


(5.6) 



srgnft 'gfoR 
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-°( l08 r^)- f, |-*«wo)<# 

+<Xl)j'^los4 it 

=/ 1 +J 2) TTFTT 
OTT^TcT “FRT TT 

A=o(io 8T y[fi ,*,(.)}> s;^< *.«*] 
“°( log r=sT- 

3TFT *ff 

^-0(i)j'-i-logi-^(.MO)* 

=0 ( log v) Jij T It ^ h '^ dt 

JcprgST: ^ <R 

J',_°(ic,g jlj) [{f t W0} t + S, jr t WO <*] 

=° (iog i^-J- 

sr?r: (5.8) awr (5-9) % 

a hl . 2 =0 (log ~) 2 

3r? fa-Rfafecr <r ^r 


"*••“( S, + 5„) " ,< ° “* t i£, :<t 


k . sin kt dt 


x sm t 


cos r+x 2 


(5.7) 


(5.8) 


(5.9) 


(5.10) 


=cr jt-*-i+^A , *-2> ^TT'TT 


(5.H) 
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3iK° 3rto 


3T«r 


<U"2-1 


C3.3) ^ 

== ° '(1-x) 2 ) Jo r ^ * 

=° (^ V)2 j J o t ±. (/ / ?1 (0) <// 

^'^51: W^RT epr 


smr *ft 


«..,-J\*«).o( J )o(.j )*,( 3 . 4 )% 


; r HD 

r 

1 d 


■°^\V A r dI 


^9T: SPTFFfeT <TT 

"‘•■■■“° <’> [ff "'(')}'+ j' ~i I Ki) di\ 

"°( los i-,) 

3TcT: (5.12) cTSTT (5.1 3) w 

4,«o(io 8t ±_) 

3T?cT a 

**■»■■£ ' '■« & ** * 


(5.12) 


(5.13) 


(5.14) 



tfgnfV 2 1 5 

“ J' '* w • °(r=i) *+ £ ,h ('> • °(^r) * 

(3.5) 5PTT (3.6) ?T 

=° (r=s) £ * jt ^ «) *+o(i-*) £ 4 W ^ <'» dt 

?Wnpf?T?r TT 

+o(i-*) [{f< *.(<)}'+ J' j,- >«<)*] 

=0(1-*). 0 ( 10 * 1 ^) 

- 0 ( 108 ^). (5.15) 

3RT: (5.2), (5.3), (5.4), (5.6), (5.10), (5.14) cHTT (5.15) % 

-,=^ lo g(ri-) +0 ( log r L-) 

31? o 2 k=ak=~ [log (1— X 1 2 )— log (1 — x]+0 [log (1— X 2 )— log (1— x)] 

7 T 

= — log (l+x)+0 (log (1+x)) 

77 

= — log 2 5lff X-^l 

77 

W ^3T ft I 
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fcw ii mJ ^fcT^TfqcT % *rf?rr % xm* 

snrasff fasrfc’n' 

%0%o ^otfto S#?TT cT^T 

x^raq fa^rm, sTrewta ^Tfasmro, stTfan, 
x*rm* fa^in fMk fasT* wk, 

[ %m — foPKTC 12, 1981 ] 

HTTf^r 

f%q> (II) % 5-^frfr, 5-^Mt ott 5-^^'t tfaftrfaq; sr^-fr % tffeff % frqfa 
^spgft ^strf qx ^^crrfircfor awr qt-q^o fiRfrq fqfw stxt srqnw w 1 1 %x*r fqfq 
stxt tffsrf % fqqk-ftqxr^ ?rra f%q qq |, s^rnTfopt srrsrxr sn^f^rcr | rrq arqxxf; 

^OTfjTcfnr % 3rmrx ix tffpff t fafavr q-sft qrr fqq^ fw wr 1 1 

Abstract 

Determination of formation constants and thermodynamic parameters of Zn (II) 
complexes with substituted salicylic acids. By K. J. Mandlik, C. P. Saxena and 
P.V. Khadikar, Department of Chemistry, Government College, Jhabua. 

The complex formation of Zn (II) with 5-chloro, 5-amino and 5-sulphosalicylic 
acids have been studied conductometrically and pH-metrically. Formation constants 
of the complexes have been determined employing Bjerrum’s method and various 
thermodynamic parameters are obtained. The bonding in the complexes is discussed 
on the basis of i r study. 

wtfu^T. cm ?r sfct cm s%^TTfqrcr sr^ff % 

fairer 3M^ fen 1 1 srepr ^rftsr (II) % tfgsff 1 1 

% fmrfrr Tfc sfcsr f¥sr [3] & *rrcr feft ^ § i m^rwrfircrfa am ^Tg-Pr^f^T srcr 
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%0%0 gaJRT am gtosfto *strffaR 


gfacT 5R*i^nfatf (stoichiometry) mg *rf | I ggg* an 30°, 35° erar 

40°±0.1° 'TT fw »HTT I &F, £,H cm J\S g^ST ^rnrrfff^V SOgg arfacT farJ - gJ % I gargf 
% srTgfaar amf gg m>f g 3 t?ttr ^aegfgfg % armr fam w 1 1 

5W>TT5*T*F 

ftorr^o rrrfr fggaffgmgm 0 01 sagf | (fgsjtfggt sr^r 322)5^ farm ggr 1 gwr 
if stt% mir gggr ggTgg ^mgre gigar % Jr i w mftnr Jr faifgcg esprit Jr§ sgg; farm 
gar i gg?g srmfggr arrg |g; gsgr&fJpF mg |rfeg?r fgggrT eng 3 o°, 35 u em 4 o° Jr<> 
±• 0 . 1 ° Jro st^tb fam q-ETT «tt 1 NaCio 4 art mgfggr gfgr o.iM ft«pc g^ «ft i ‘gfgrg 
gggT’ grT 3 T 5 RtB eJa^g sr^TWfl gt^g 237 ( 4000-650 cm - l ) Klk gfargrr crgrrftgr 
^1% gggrgg Jr fgfgg g|pff cT«TT fJmgf Jr sJa^g 3 ff%cT farif I 

f%%=5RT 

ggafagerg fgf ¥ 41 Jr ggrsg: srrg; grggf g«rr fgfas Jraftg 1 : l em 1 : 3 gggf ag 
fggfg garfet 1 1 ?g fgggr Jr m3 fggr (II) gmfgfagfgj-'js- 5-ggtrt, 5 -J[gfg> am 5 -wst 
tfgfgfgm mg | 1 qtoTTgo-fggtg fgg gggra' m% fgmg (M : L) l ; 1, 1 : 2 arm l : 3 
% gggmf Jr 2, 4 arm 5 srn: Jr 354 gfg gfgggf grg §f , fggjr grm § 3 rr far g*grgg 
fafg Jr fgfNr % mirar g'j Jr at srtmg gferemfqcr f Jr 1 1 af cr^fr ggg f gg % gfga if 
fargifggr rpftgg gt srfcr^sqrfJrcr gm | 1 l : 1 ct«tt 1 : 2 •sr^qTcitBr g^gimr Jf sttc % 2 cm 
4 ^Bnrr^r grm gfar gPrnrg 1 : 1 am gjgf % fggf<g mrrffrr | i 

gar gfgaR gm 50RT g3TT I 5-^fhfT tfgfgfggr 8Fcg Jf gg cftotrgo grg 4 Jr grg 
■gm ^rrnT | cfr 1 : 1 ar^m arr^^ fJrJr^ % ar^rrm 3 rr% % 35 cnc f^aar wr | 1 
rf^cr: fJpfa? % srTsr-rr^Tur % ^tt^t ftan |, ^ fspqT-ac^rrcr ^cfrrr-tf^rfg'fiiTaT m?rf Jf 
g-J^rar 1 1 qTorr^o-firgTir gggNg srr^ff Jf l : 1 ?t«tt 1 : 2 qr w*z gfcr Jr gfg Jf 
«r§g %?5tg wf # mfr«rf% aff grmggT ggrg fr arTcff 1 1 

farftr Jr f*rcr-ftrar <rto^o ggrt % fJrg n ggr PrL] % gpr grrar Tm gJr 1 fafgg 
grggg gTJrfer feh m 1 1 feJrn Jr log K x , log K s vfrz log p 2 % ^ ?rnr 1%Jr 

cT^fr rrrmfr 1 Jf affjpg f^J - gJr | 1 ^ g gr^gr Jr 5 rrg ^Tctt ^ log K x ®pt grg atgiggr^c 
5— NH 2 SA>5— Cl SA>5-SSAg«n log K 2 gT^ 5-C1 SA>5 — NH,SA>5 SSA| 
log Kj ggT log K 2 Jf srfggr ggrg fgJ'is' % fscffg arg Jr grsrg Jf fgfggfgrgrgr «rw 
(Steric hindrance) % ^ gm W | 1 log K a (fg^crg- ^ fgmgg fwfar) 5T*n log K 
(gfg arr wgfgcg fgaw) % gsg gqftgg gm^r art mg farar w 1 1 fgar (II) g-jg Jf 
log K x / log K fl % gsg grJoaa % gT^r g^g %rg sng p fmrJr fafaa ftm | far fgar (II) 



219 


Prs (II) <r«rr ps srf^npRr tfaftrfRP rr % *ff?r 

sffsff r ?*rrfaR fJpfa? ^ $rrcfa?TT tth % srgsfR Jr 1 1 fafavr fsr^ (ii) ifsff % ffRfa 

g?t> 3 r¥ itr — aF ^5t ftR g^r str R<rr Rft 1 1 


- AF=2.033 RT log K. 

foFflrr aF % *tr 1 sn^ff 2 Jr aff%?r fRrr *rt 1 1 srcga- srfsr r 4 t AH r- 

*tr cTT'ryn'Rf £rfsr [8] ft ?tr f%^ Rf f 1 sig^r g^ ffTRrgsrn: | : 

AH=2.303 RT x T 2 (log K"— log KO/CT,-^) 

3t^t K" cm K' crn t 2 afk Tj cpr g*n=R- faum? *tr 1 1 

?«rnit #r?t *tMrf % firg ah r mr fRr srRmrr 1 1 RTT^rt 2 % 5 tr 

|>5TT| f% AH r *TR -10. 921 Jr — 43. 683 (K- cal/mole) % *rR |, aH % «rf 
3RR if SHR fRT | % gof 3RT (tr^) R 3R? T^RR R ftcTT | cRT W STRT 
srrfR^ RRff % ?rm rt^r r sff strict R^Ccft | iAF, AH ajk AS w smar 


AF=AH-TAS 

5?$f ^Rcff % XTRTrft- qfRR % 'TfRTf^R TTR ^SRRTRP 3PRT f%fR SRTcRP TT^ 

tr 1 1 *trt fmrW Jr grR Rif *fm Jr Rft Trifr RTcfr |. ftrg% trr^t r?tr qfir Jr 
rrV an - RTcfr 1 1 ttJr <rfmR Jr gR^ff r i^icR *tr 3 ft Fsr 1 1 srrfR4> 'tPrtr % skt 
fRP (II) RRff ^=RT Na 2 ZnL 2 — 2H a O ^qf *r! | I 

RX°fr 3 Jr (II) ?ff5Tf % 3RRfi RTRT % SPJ^ tRfefp ^ | I ST^I 3TRRT 

% R^fr fare. (ii) if RsrfsrretJrs ?rgf (i 7 oo cm -1 fMte % rt*r 1600 cm- 1 TTfR 

Jr) >C=0 srRpfr if srr! srtt trt w | i t6] R ^?nfr Jr *f ^TfRcr 
srig-srwfteR rst r strtr fJp?rarr 1 1 tff?r r trtt 

o 

il 

-C-O-M. 

^Tcfr if stir RifarnrefiR 3 trFxT 1600 cm -1 % RR r >C=0 an^ftr 1720 cm- 1 sttr 

ff^fr Rfffr sft i 1720 cm- 1 % grffq' g?sr r 3rgq-f?«rf5r 5r?f5R RRt | % ^RfaTT^t^re srrg 
^sr arnrfJrR | i [7] 

5FST Jrfe 500 cm- 1 ^ R% fegrf 5Rr cfr R 5 T^ 3T?r r gfe if «ff, 5igtB 

#r qfc^rT % ^R'Jt f*r sr^r % Jf jfe ^if 4R 1 1 

AP 3 
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%0%0 TTTfSrftrap #ocfto cT«TT 'Tt® 5 ^' 0 


800 cm- 1 qr ^sr SfJTf^rfcT, 3fr fa 5EPfV t «TTf if 5PTC qRcft | fa 
??rif % *rr*r |t fffJr srw 1 1 

sre«ft i 

faq (II) tffsff % qqqq faoxfa 



tffsr 

cTTq" 

log 

Kj 

log 

K a 

log 

P* 

log 

Kx/K, 

fa*fi *FT srfaSTcT 

srm qfaqfacr 

l. 


30 

8.70 

6.70 

15.40 

2.00 

12.98 

13-38 



35 

7.90 

6.10 

14.00 

1.80 

— 

— 



40 

7.70 

5-90 

13.60 

1.80 

— 

— 

2. 


30 

8.85 

6.35 

15-20 

2.50 

14.43 

14.55 



35 

8.80 

5.90 

14.70 

2.90 

— 

— 



40 

8.60 

5.00 

13.60 

3.60 

~ 

— 

3. 

SRreqjt^rfa^ 

30 

7-95 

6.25 

14.-20 

1-70 

10.30 

10*49 



35 

7.70 

5.85 

13.55 

1.85 

— 

— 



40 

7.20 

5.60 

12.80 

1.60 

— 





STC-oft 2 




fa4> (II) % swrmfcr^ srr-q^ 


sRTFF 

*rg>?r 

— A f i (K. cal/mole) 

- af 2 

(K. cal/mole) 



30°C 

35°C 40°C 

30 C C 


1 . 

5-q^tfaf%%e 

12-1419 

11.2071 

11.1009 

9.3506 

2. 


12.3512 

12.4841 

12.3984 

8.8622 

3. 

5 -0 <?4i) 5 fafa ?i i 

11.0952 

10.9236 

10.3801 

8.7226 





-AH 

AS 



35°C 

40°C 

(K cal/mole) 


1 . 

5-^yimtmz 

8.654 

8.506 

43.683 

-104.09 

2. 

5-arftviWfafafte 

8.369 

7.208 

10.921 

- 4.72 

3. 

5-g?q>W*rfa%£ 

8.299 

8.073 

32.762 

- 71.50 



fsTEp (II) 991 srfcrfsiTf^cr 919 % 9f9 221 

Hl^ft 3 

II 9Joff W.J 3T99 tH ^FST 9S999 



9J9 

tr'3Tf99fT 

coo- 1 frq. 

cm -1 

#f%9 

9lfsf 99 
cm -1 

cm -1 

1. 

5 9offTf#f3l{%%9 

1570 

1570 

3500, 3200 (S) 25 

2. 

5 ^{99Wolf9%S 

1600 

1600 

3650 (Sb) 55 

3. 

5 Hc'fiWorfaoTC 

1630 

1570 

3680 (Sb) 50 


fa#9 


1. 'fl'o^to 991 9 s F%'Tr, 9#o I9T9o %>fa°> 1981, 43, 603 

2. writer, qt°9t, 9#1w, stro^o, tttto^o 991 9^pt, w>^°* *#° 

ajforTo %f« 0 , 1973, 35, 4301 

3. %T9, %o , Jrssr 3 wr 951999 ft ^99 9i<^9«9> W* ^ ^ 

1941 

4 . 9 T 9 T, t$ 9 o 31 Ro 991 91'%, ?ftoirgo, 9 > 9 to ffeo ir%o 91fo, 1948, 27 284 

5 . ^TTfT, q^o 991 9 #ofl, 9 [ 9 )p, 3i#o 31#o ^^1°, 1952, 74, 5243 

6. #99t, t^5To%o 991 919, 3190 %f#o #t9To, 1964, 4492 

7. rTFPTlftet, %o '‘^T7^ ?%9ST 3119; I9aTTC#fte ^ 4rr-31lf%%fe C(i 4 .q|^ 9 ” 919 f%% 
1963 

^HT, %o, 9T919T9T, %o 991 9T9T913Tt, 9.9 o, 31# o 3T#o %fa° 9t9To, 1956, 78, 
3963 
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mv&x sr&wr-n 

*iP>th fawm, 3 tito ssftfgafTn apT^rsi, arajr 

[ 9 TB — ^ 5 TTf 24 , 1981 ] 

STTTCT 


im ft 5f trtw % bbttr? r <rfwf % fWr ste fan |faff ^ 

st^T % grsnft^r Jr E=rtB stJrt sttet # rrf | «rt 5t BTq%?r ^trt sf<4dt % Twpff 
% srfafawff Jr b^b 1 1 

Abstract 

On a study of integral transforms-II. By K. C. Gupta, Department of Mathe- 
matics, M. R. Engineering College, Jaipur. 


The present note is in sequel to a recent paper by the author. Therein four 
theorems involving a class of integral transforms (whose kernels are arbitrary 
functions) were established. Here, by the application of one of these theorems we 
obtain a new theorem which interconnects images of related functions in two 
generalized Laplace transforms. Applications of remaining theorems of the earlier 
paper can be made by following a similar procedure. The theorem obtained here 
is new and of interest in itself. It generalizes several useful theorems concerning 
other well known integral transforms. 

l. 5RTT b«tt frp=ra- [1] Jr fanfrrfer bbttwT Tfert fan 




(aj, a.j\,p 1 

(Pj> Pj)i>g J 


f(x) px 


(i.l) 5iRT TfxqR'T % Jr 3rffr%t farrBTtnTi 

% 3 tfe % Jr 7>T ^TTcT TFW [2] % f%ETT «TT I ^cTT BBT t?r [3] % SttSTTB 

^ gvf qfofTPTT, BBT faftifcS BERT 5|T EBR?) | I 
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%o sfto 

3ff, ^r?5rT [6] % Prefer gnr^?T qfw ^ fw?r %4T 

HP)=K{f(x), v ; />}=J“ (px) 112 K„(px)f(x) dx. 

3JTT t 'rfw f^rra- #*rra- q-fetf % 1 1 


f T5T ft if ilTsT^ 41 ^ fq-rq-f^-fw srirq' sp-RT qft | 

^ fl i(p)=T 1 {jf ’ 5 ,cr- 1 _/’(x); />}= f k\(px) x Sltr -i f( x ) dx 

•) 0 , 

/h(p)=T z {f(x-°); p}= H ^ (px) f(x - a) dx> 

J 0 


^ h i(P)=° \* h*{x) $(x, p) dx, 

^ p-s- 1 k^ap-o^Tt {<f>(x, a); p}, 

^ **srft* p § ^ ^ ^ ^ 

?mr^5r yiT^qT srpq-frrft 1 1 


(1.5) 

( 1 . 6 ) 

(l . 6 ) 34 ? if f%%r 


5J%4 %f f 3 

k ( r,Y\ tr n> ” f ! ^ a 4 ’ a j\’P 1 

Jc 1 (px)=H - P ' . | px | 

l I (P h f} j)uq j 

K(px)^(pxy<* Kv ( P x), 

I ?TT 3 'Tft'TTff) J 37 3 f T 4 d r ^ 47 % ft 37 ?ftqr 7 nT % q^ p c q-^q - 


(1.7) 


P~ 5 1 fc^ap-o^pS- 1 H m > * \ ap - a j 

| (aj, aj)i,p 

l 


(bj> Pj)t>q * 


1 A 

\ 

'B 

1 > 
y,p} 

^rif Re( ;>)>(), a>o, 



r*,£N£)] <--h(*±v + §), 




A * (“J, «A„ <m b K (»,-, ft )„„ (i _| ±| , •) w ^ ^ TO t , 
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^ stsirr-ii 


(1.6)%«TO^(i. 9 )^|^ PrT ^ qT 



t(x,a)=2u 2 -s x s H ;; g n +2 [ a (*y 

A 

B . 

(1.10) 

mtT (U0)% * (X ’ P) * ^SrmfeT 

afar 1 



^ h i(p)=H{x s i a -if( x ); p) 


(1.11) 

™ /?* (p)=K{f(x-”);v, P } 


(1.12) 

^ K(p)=a2^- S (° x*f h (x) 

J 0 



[»&)'| Zft- 

/I S V CT \ 

V4'“2= fc 2~» 2 J"* 6 ( U3 > 


K 0-0 ™ (1.2) i*RT qftsrr%r fr-qanr mr qfoRf 

% mx? ant f I gr-T3'tB iftwR snft ^3 w«r R e ( /,)>o, ff >o 


-a min[Ref|?')] < min 
lgj^TW 1 - \R7'J 


Re S±v+ | 


^ (i-H), (i. 12) 1.13) ir ?rMf?r jh'ot srfw^ ff 1 

2- ffc ^TfTT*t 

H-rmn sift* srsfir % *rc*r am * »rf sj^r & afar *rpp*t qfWf art <n:m 
^ ^ 'ri^r snR ^ 1 1 (l.ii) n fr%r % srrmff % fafwra 

^ ^ ’fra W 5} tft sptr % 5 * Jfar «rfa<r [5] <ptt 
sFTir Jrrqr ^tdt 1 1 


sfa 2 


3RT 


h 1 (p)=W{x s i (r - 1 f( x y > s, k, r; p} 

=| o xSl<J ~ 1 e ~ px,i (px)~ s ~ 112 W k+ll2 , r ( px)f(x ) <fec (2.1) 


h*(p)=K{f(x-°); y; p) 


(2.2) 
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%o *fto yen 


eft °'2 1 / 2 3 4 ~ s | o x 5 6 7 8 9 hjx) s\[ " [ P [i )] [Jr -s’, l), 

(l/4-8/2±v/2, CT /2)] (2 ’ 3) 

5TfT (2.1), (2.2) eT*TT (2.3) if STT^T C POT aifwift | 

Re Q?)>0, <r>0, min Re[S+3/2±v+a(±r — jf)]>0 

OT k (1.2) SRT qPofTTfaeT JTT^ % f^r 3TTITT I I 

qfs sr^r if ^ (2.1) ern (2.2) if arnt qftqeff q?r 'rfw if wntn 

eft ^if 5RrT C7] STTT sipl STFeT ^teft | I STit^T 1 ft - fa% TfW C81 , Wf cf^T 

wr-smir tt sr^fercT st-jt qf^er strt fqnt ?rq>et | %?§ snqn 

fqnrr 5fT%qr i 

1. yeTT, %° ef«rt farm, 3t° 3PT° 3TT*fo #4° nt?tT<>, 1970, 11, 143-53. 

2. qRT^^T, *ft°, ?ti:o 3Tito #£?o ntHTo, 1961, 98, 395-429. 

3. yerr, %° nt°, cT«rr #y f° ?fto, stM° %?to q%o ?n^o item, 1966, 36A, 594-609. 

4. yen, %° nt°, item* stfo ctfao #q<>, 1980, 11(6), 720-726- 

5. ftnn, #t° qt°, i^° n«io stm®, 1961, 53, 23-31. 

6. Tnfsre, nto y°, Nederl. Akad. WetcnscO. Proc. Ser., 1940, A43, 599-608. 

7. yen, tr^-o *ft°, sNrto ?t?To fSSto STfo fferr, 1948, 3A, 131-156. 

8. ffl%, afto yro, 4^T«fo «nTo, f^sPTT fftpffnst, 1959, 3, 57-63. 

9. anrf, SIR® ^o, STftf, 1947, 16, 17-18. 
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% 3ff?Tir ct«tt sffff srrcftsw 

vx vrfteRTftrof 57T 

fl!T77>7TH fa«r cT7T q° %o gc^ T 
? fa taro* 73777, farefaaraa, % aifraTs 

[777 — 777 ft 19, 1981] 

arcrcr 

7TS7c75te77, 7t7%l7ft77 777 ^Te'PlfTSlfa' — ^7 77T 77MV sf^nftnff 7t 
25, 50 777 100 797 / 777797 7T777 7T9P77: 777 7tf777 % 7 §939 777 sffft sfff STirf*^ 

f fe 77 17% 577777 “PI 7S777 f%77 777 I 77 777 TfftTT % 7t7f % gK7 ?7 7T777f%7T 
%t 7^7|t7 77777 7T7 %V 7? sffc fexH 3R7 % 0, 2, 4 777 6 f?7 777 777T % ^7 

777 7%7fT %7 ffe % 777 ^777 7*777 777f77 %77 777 I 7^ 7777 777 % 7?fe 777 
%77?7i1f7777 % 7^7f7 % 7^T?7¥7 37f77 777 ^7 7% 7 ^77 §377 77% 77^77%RT7 
77T 7>f%%7tq77 7 %T7 777 37fff %t S7rft*77> 7fe %t 7777 rS7 f777 77 7*777: TfTi 
7t777fiT7f % f77T7 7 777 757*77*7 % 75T77 | I 

Abstract 

Effect of systemic pesticides on germination and initial growth of seedlings of 
mung and cowpea. By S. G. Misra and A. K. Gupta, Agricultural Chemistry 
Section, Department of Chemistry, University of Allahabad, Allahabad. 

Four systemic organophosphorus pestecides viz. phorate, disulfoton, mono- 
crotophos and fensulfothion were used @ 25, 50 and 100 ppm in order to find their 
effect on the germination and initial growth of seedlings of mung and cowpea upto 
6 days. The uptake of these organophosphorus pestecides by the seeds was deter- 
mined and its rotation to radicle and plumule growth after 2, 4 and 6 days of soaking 
has been found out. Phorate and fensulfothion decreased the percentage germination 
and radicle growth in mung and cowpea alike whereas monocrotophos and disulfoton 
AP 4 



228 


feuut<TT5T fas* UUT %o gcgr 


favoured a better germination and initial seedling growth possibly due to phosphorus 
released through degradation of pesticides. 

ufe uuu ututru: urnruf msuTfeuf «ft suufR taru % feir feur strt 1 1 % 
srt % situ ufef % urr ufecu ft uru | stk uryu mu urr feuRR urn *px k 

UTUffepF 3 T 3 W U Ufe UUT UTUffU TU UST! URf | I 3 PU % UUU % UR ft ufe % UtR 
arfefsFUTt? stk*U ftut f 3 fk 3 RTU: griffs (radicle) sfk feu utfS (plumule) feuruff | i 
srufut sfeHufet utuf if sfe?r ufe % ur uuTUUifr ^ufeuTsff if suuarru muff f i ?u 
suusnu au ureufeur ?uuu tut ftm, w sfu?sj if srfasp sruu'u uft fsrr i usgu srtsrcu# 
sFTUfSU UfetfRJ TU UTUffem 3 TUSUT if sfeUUTfeuf % SFUTfeU sUUUTUf Urf tFU^cT 
4 RUT I I 


5P?>TTc*TU> 

ufeifmu % feu ur uu^ut uiu u u uU i u f — uu urn sftfeur i ^u utuf % 25-25 
susu 5tfef uff qurfeut if ufr ft 50 urn mg it ut feur umr i ?uii 25 fufeo ^aRifirruf 
^ft feuuu urnr uut i feu urs uunfr sffrsuifeuf mr nuru uur, % f <fek, ^Ru^ufeur, 
ututsFfeHra uur ^uuuqtkuuru i ^ urcf an^ukusuku Epfeufet f i ^fet 25, 50 100 
afe ufuuu mraFTtur uunu mrg if fuurrf u? i uferf % afenvr ur aruvrfeu 2, 4 uur 6 feuf 

UR feUT UUT I w sRfefou if u^ usu UUT fe fecfe Ufe UU, affe Jp-f^pc UUT utfs spt 
*PUT^ feuUT UT I f U TRUR UT UTU UUH UR Efft SRTUUT U Ut UUf I UTU qfewrru UTRlt 
2-4 if fefe UU f l 

Ufet SRT uffe fecUTfeuf U?T UTUT ?TTU URU % feu UTUUUU: 5-l0 ufet ui) 5RT?: 
ufer UUT, uif uru% UUT3TU JRT fecufUcT feUT UUT I fe^U if ^tUUTfeqf mf UTUT 

ifsu sfk uru fe fefsr [1] stut ura m u# feuif tu wfe [2] u qfeusfu feir f , i uru 
qfejITU UR'ift l if fef uu f i 


ufeuTm ct«n 

gR'nt l % srf^ff % fefer ffer f fe utuf stur % srfef skt fut feu ufuurfeuf 
4U uutfsRt sruutuu ffm f ark rr ut? ^uf-^uf uf rt artru^ ftm f , «;s feu u*u 3 R- 

5ftfeu UIUT vTUTUR UUcft UTUT f I fe?§ ?TUt U^TT % UtUT 5RT fefesT Uf^Utfeuf k 3TU- 
5ftfeu UTUT 'JUU'-^UU? f | UU % UTUf % gTUT tftfe ^if U^RUU UUT UfutiFtcfT'UTU 

^t ^u UTUT 3tuuffuu ftut f I fe?5 uffeur if ^UUv'FtfeUTU UUT UlutsFtcffeTU R ^UTU: 
y^du uut ^uuu smfeu fut i 
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fwi^TT^r fan a«rr 30 %o g^r 
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4?E *RT (STRTt 2) qff Ff*TcT*T ffRT ^>T 5tTf 5PFR % gftff % 

sff ■ ^-srftr5r?r tt srr Tff t?t ftr^ ^rrfsmt qft ^r *trt % srcft % st^oi if 

3RTfsr 3TPTT i ^rff ^ferTftnrf Jr % tttj crt ^T^JTfrftrsrTT q>r stcrrtt sprit sRffspF 
W i arflpF mm fft <r %m§x m Tfe *rft i ft<Rta TfiTr^w ?rt 

^^fq-aTFT "FT cnTEFRt JRR qTT^T TOT I %%\ STTTR STTf* "FT ffe <R qife cRT ^fReRTt- 
ftrsTR rt arfgRr trt to totTsR) sirr ^t tot (*tr»tV 3 tot 4) i 

sffxw srf%9Tcr <r qrfts tot 3tr RrfTOTftpfr to st^ttsrr sprtt sir tottotTstT jrt 
wt ^srr tot | c3 - 6] i trt tot TftsTTO [7] , tttoY ^rfe [8] % qjfe tot srst RfeTTfspff % srt 

f5Ttf ^ CRT STtfT R?f ffe if ^RT TO SRcffTOT fTOTT | | 

??r ttot iff tott | ft? arpftt'Fre'ft-Rr RTteTifrof if *r fro tt % §rt 

aTfTW CRT 3ffT 4?V Tfe TTOftcT ^tcff | T SRTO RTfftrTO fTOTTOT TO STftf cT STTOT TOTO 
[», 1( T i tot ft fro ?> RrftTOftRf ¥ 3ff to t?> sftcTO^r fir^TcTT | % srto |f spft froro 
% WH?T TOgtF MiltOji' % gRT Tfe if TT^TTT ^1% | I 

TOroftTOroftTO RTftroftRf % w prt tttot to ^tt^t tot sfft tor tort to 

^T^kTT I 

fafsr 

1. TR%, TOTofo 3RT TTTOT, TRo stro J. Ass. off. Agric. Chem, 1 964, 47, 1094-96. 

2. tT, t^To %o, TOttq-, trgro TTfo, srfRfRt, TRo ffo cTTO TfaR, TOTO t^o, 

Indian J. Ent. 1974, 36(2), 145-148. 

3. TOTTTf, %o tRo, Pesticides, 1968, 9, 18. 

4. tjffacrftt, iTTfo 3fVo, Indian J. Ent., 1968, 30(11), 134-36 

5. TOT, 3Tto ifto cTSTT %TgBT, %o, Indian J. Ent., 1975, 37(4), 413. 

6. 5ST, ■&[<> tTg-o ?rt ftr«TT, 3TR° t^To, Indian J. Ent. 1970, 32(4), 396*97. 

7. Tiff, tTq-o tjriTo ?RT=Tfis4tT, T[?To, Agric. Res. J„ Kerala, I972, 10(2), 152-56. 

8. 3TTTo3rRo, %° cT»TT ftff, ?fo, J. Agric. Fd. Chem. 1972, 20(5), 

1000. 

9. ^>ft, fto tffo ott R?f, tto ?fto, 1971, 19, 854. 

10. f%f, iVo, ftr^, "iTfo, ffff 3TRO ^to, ftr^ STRo ^Tro, 5IRt, trifo ffo 3TRo %o 

CRT ftff %o, Indian J. Expt. Biol. 1977, 15(8), 688-91. 
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q^fo % 0 sfafTCcTW rT«TT 3TR° faSTT* 

sfifcw't fr^rm, tmu gPrefast, sm 

[ 5TTH — 3R=nt 28, 1980 ] 

H1TT7T 

qrrtT?ft-fefqn7>T jrt Trrdr-srirfqcr qff^resrrdq- Jr sranw-frsr ^nr-mri - qr 

<o 

^TT'T Prt jpn i io~ 8 C cm- 2 % 3ifsR> % an%5r err q>r ^ sprcor 3 tt%5t *np>"T 
fT |> 5TRr | i 92 cnqr 178°C qr srerPrer art grafter srnisff (TSC) % wPtf q>t gfirqvr 
3Rf sfWT: 1.71 T*TT 1-68 eV qri qf I 


Abstract 

Persistent polarization in pyrene-doped polystryene film. By S. K. Shrivastava 
and A. R. Tiwari, Department of Physics, University of Sagar, Sagar (M. P.). 

Photo-depolarization current has been measured in pyrene-doped PS films 
using UV-radiation, The high charge density in excess of 10 -8 C cm -2 is mainly due 
to the trapping of charge carriers. The activation energies of the TSC peaks obser- 
ved at 92 and 178°C are found to be 1.71 and 1.68 eV respectively. 

TTTtfTcT TTR % f 1 T fftT Tl% TO5ff TT 3rr%9T g^ftcr ftcTT | I 'RR’f if ^ 

TTT % PRT ftct f I £7 Pf^Ttq 77T srftTRcftq- sa^ff 3T«T7T PfRRT 7T ft TTfT 
| (rt cRT q>pc [10] ) i PTTjq-ctf straff if 'Rqrjarf % g^if % 3 trt «tr it gq*t | 

(q~fSR [s:i ) i arrPr^ sj^raff qr tft it sr# | (Ph?k ar^rr Ttf^ [2] ) i fM 

(srfpppt) 7t 3TT%5T SFRcTT TTJefi STqsTRt % jftrqT sHTT ^U?t 5T?rf 5TT WWt | (*§?£ 

crt gfpTqP 51 , s afqTRq crar gfqW 91 ) fgq% grtr q-?r4 art tsrcRrg^crr grat | ftrerqr 
ttpctt trt sp# it m 77771777 qftRcR sr=rrcr qqr | (t=ftg [1] , gtftrg my ^tt W1 ) i 

AP 5 
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iTg-o %o sfraTCaa cfKTT tro 3TRo faarft 


srega arnr Jr sntw % aaf aar sra % fag pRarat swat at aaara % %g qiRtq- 
s%fa?r arfircsr^Cfa ftreaf if aaria-fasa aa aaT an tFafm amst at ara at af | i af 
agsraff % srarm gaTitam if pfTaar aR aaraT | i 

srctaTcfra? 

atartfaar mr at trfpRR^ta (%wak grraf ir are) srsaaa if srga> at gf i grefta 
an 4.9 x i 0 “ 8 gl _1 ppan srra am % f%cT 5 % nTsattlaaratn if atnr aar srk faptfea 
amt fp fVf“<r aR% aTftmftn faaran if Ptprt aar i Al- gsp|pf (armt) r 
fanan ir araaa 2 iJ-m jffsrf at fa^if aarf sfk 48 a?at aar aTga^sta araTanr 
if g;*arar par i 

spa arsr if RTaant-fafam am % ftrg faran an an: am if aa faraT aaT i pr) 
?taatp (l cm- 2 amr) aft ppr ara rptr wt % fag gar frnt arptateg aa % ap 
if star aaT i fafarn art pafiafa if ngt aft n kV cm -1 % pra arsfira (arfaaa) srt 
1 0 fans if aarrer-ftaa z gam aar i qtaa aai naa at ir arg^raa fiafaaf arf at i 
sratfessa srTtsrf air ftarTat % ftrg z aft 30 itarog aar artt if w aaT sfk Pat 
fafamr £kt fatafaa farar aar i aga % srrct faaa (output) aft gar arrsalr 600 B ^%a$t- 
ntm if fatfw faraT aar i 

ara anfm aRTsff aft am % fag far aarR % itaTa-^rantg agm aft agar 
faraT aar i an ^raaP 30 faaa if 27 kV cm -1 % grgfira (srfaaa) qrTag % ara 90° r 
aar i at faas aar gitam aft agqg faraT aar ark ara wfer am aft ait 13-5° srfa 
iPatatar aft aftraraa t^fta r ir am gratr ata farar aar i 

qfw*T cTSTT f^%TRT 

snafaa aftrfa fma aft aaf aaT afsrarrsr fmr if f%aeTa aaT peaa ai^a | at 
agagar tsra ^ % aaTa if am-fam | af^c i a ft ar^ | (Pmt aar a^a'ra't^J) i ^ 
z a faR |ti Pjg aar ^iraafa aga % ataf sftr aarcaa? aaT ajapaar araa a?aa ar^ f i. 
W wa= agar srfaa it araT | at aft?a ^ ira vx at aaT a|aT | i 

aft aft ga: sratR am <xx Pcaa aa, aftafa str afaa ar^aff at afa % arm 
aar spa raaa am para am % arm ^tat | i gafar gaaa: gafafarm vx, pa% f qff ft 
faaa^r at ar^aff at a^ar faat: ar^ar i i ara art if, ra_aa % aaa fa^aTfira argaff at 
afa, ^taata aar fqr?a t afa^a grtr para aataa artar, f?aa: pea r 
srjaa % aaa aaf r ^tafta t it aa a sTrtar (sprayed charges) aaT aft % art 
r fanfr aTfat qt ara afa afiafaa i i fasraa % aaa, spa sr^aa gm para sraaoaa 



qrrdq-qsrfqq qTffqqarirtq fq^r 
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qr Jff: tfjfk mr srrqq «rti% qqq mi snr ft qrar | (fq^ri mi n ) *rt 

Sfc^cT gtlTT tfaT | I qqr qqfaqqT TC£ % fqqrq fq fqir |tT ^-qsfq q«JT %, qRT 
5 T 3 Tf Jf q 7 ^T % fair <Jiir?r'. qTqq cT«TT qqRqqT TJS qqr 3 TTq % f^TTT q«pss 3 ?srf qjqq 

^ | I m? qfaqT |, STTTT qT q#f: 3T%: m sffaT ^TTcTT | fqqqT 3 f«f ftcTT | fq 3 ^ 

q^q qq ft 1 1 q*nr, mi qr mm ^rt: m qTfqf % sttctt | «ft 3 *rf 
ar^cRT^r % qrqr 3 T??T fq fq^ §3 | i fqq 1 Jr q^fqq qqq q,r qqqq stjj q%q qqqT | % 
a%fqcr qTfrrsnrfrr fq*qf if tt^t % qfqqr fq q^ % m f% | (fq^rf <mi 
qtq^c 81 ) i fqyspjr % qqq ft’ftfi qigqf 3 q%q 9 x 10-* c ttst srrm 1 1 wqt qqqr srrcr 
% fqqnfar qqq qt qqrqfqq qr% q?t qf i 



f%q 1 


fqq 2 b* 5% q»T m *n$fq?r qm-crrqM qqfsRr mm |%%q^r ^f%?r fet T q T 
l^r | (srtqrsqq mi i i-7l r«tt 1.68 eV qfcrq ^ ^ 92 ^178° 

qq ^% srrcr 1 1 srfqqq qq qmi qif%q mi fqsqq^ 1 # qnforq f^ % ^ TJ 
^ qf i gqq q*qfcr srra % fm m 5^ qq ?%qzWtq fq q^ wtIt sranff qq aqfaq-^ 

^t 1 1 ^ ^ qif^STfftq % qrq-qqqq cqq (ioo°C) % qm strtt f qqqr 

qq^q I ?q ftcf | qft 5%qf z qr qqf %■ qt% qqfrqq qqrTTqq# qr%?r qqrq | (srtqrcqq 
qqr qfuW 9] ) 1 


fq®qrq : qRfrq-srafRr qTfa^Rftq fq?qf % qqifqqr fcrfqxq srqi qqqq-sr qq 
I0~ 8 C cm- 2 % 3TT^9T qq?q q?q?r m qqjq I I qTq-qrqftq qKT % qfeqq sqfaff % 
fqqf^qr ?r q^rqqr fqqqt 1 1 



t^To $o ar«TT srrco ftrard 



2 

Msi 

1. %tfW, iVo %o, j. Phys. D : Appl. Phys. 1972, 5, 162-8. 

2. fe?n: <ft°, ^TT 9l°, J. Polym. Sci. Polym. Phys. 1976, 14, 531-42. 

3. tnfep, tT^o %o ct«TT tTo Froc. Phys. Soc. 1948, 60, 574-90- 

4. flo §To cP 4T ^TT, ^ T T°, J- Phys. D : Appl. Phys. 1976, 5, 1664. 

5. *r|55, fto *fto ( % cT«TT *rt?sr, 91°, J. Phys. D : Appl. Phys. 1976, 9, 83-8. 

6. tr*T° trifo, J. Electrochem. Soc. 1972, 7, 892-8. 
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Cr (ill) % TTcfte wTTHTtf ^ ^ 8-^Tff^- 

faeRfcfta-s- (p-dfsrer) 

5ft O f?p=nft fT«TT qqo fasr 

tsmw fawn, *fto tr^o tt^o 3% ^t%^, wiransr, 


[sTP-cf — 'ETTft 6, 1980] 

*TKm 

sfrrffRm (ill) % 8-fj?fTwt ffuntaffa- 5 - ( p-stF^t ) ^5t%TT^ €r wrtn 
nTwft arftppnqr % faJr st^ font nnr 1 1 


Abstract 

8-Hydroxy quinoIine-5-(p-tolyI) solphonamide as a new gravimetric reagent for 
Cr(in). By G. D. Tiwari and M. N. Misra, Department of Chemistry, V. S. S. 
D. College, Nawabgang, Kanpur. 

8-hydroxy quinolino-5- (p-tolyl) sulphonamide (HQTS) has been used as a new 
reagent for Cr(III) estimation. HQTS forms a green coloured complex with Cr(III). 

feftvfhr snnffi affafatfr % Jr pT | [1 ’ 2] famj nrwft arfn- 

qrwf % ^r Jr ^TRra'hr qft sfR q?r# nff fcrr | [3] i sr^r ^ftt Jr 

fiFfrf?Rt-5-(p-sff^) (HQTS) Cr(III) % fanfcoT % 

^ nffa vrrwft arfwfWF % fair sfrE few wrr | i trrg-nTK q?T ^-^8.0 qr sr^fq^r 

Cr (C 16 H ls SN 2 O s ) 3 % ^ rfafT 'STTcTT | I HQTS qft STfTnaT Jr Cr(III) TT fankw 

Ca(ll), Sr(II), Ba(ll), Zn(ll), Ni(II), ?rnT Ag(l) srmf # sqfeifo Jf four 5rr nwr 
| 1 %T^r Ru(III), Pd(II), Rh(III) ct«TT T1(I) anfireirT I I HQTS Cr(III) % ST*T ^ *T 
q?T 3TK 5TOTT I I 
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WTo sto fewft 5PW qiro gqo firssr 

qwt srfpRnr^ tfefqqr qrtfe % # i wfe qt-gw wqq %fer5r-qNgqr wfe qw qr^r 

?RT feT qg | 

HQTS # §t»T^ : ^'l W wfef t twT few qw I 

( 1 ) snfsrsFT qwfrw?qrrfqw ww % wq srT^?ft?T # srfefew 8-gTffiw) 

fewfefer-5-qqqqfew fem^s stth few qw i 

(2) wr wqqfaw fekr^q wr feqrrgw if fwrfer few ^tjtt srh ^ $fefe?r if 
wt p-efeqtsfe % fawqq ^ wm qw fercfe hqts wrr \ vt sstwpt gw few qw srfe 
wgq ww *r ?r ^ww gqiferewq few jri i 

STqfelcWP 

Cr(III) OT WWcWF ffelfaq : CrCls W 0.1 M tfqg few twq qrfe 400 fqfe° 
qr^few «ffeq $r 150 fwft° ww qgrq few wrr wfe 21-30 fferfe 0.1N NaOH aw 50 
fwfr° o.lM h 3 bo 3 s'ttt qt-gw w 8.o qq fenc few qw i ^r% wa wgq w?r ii wr 
hqts % fwrwr q?t wwarc fwftwr % wq qfe-sfrq wr wf fqwrw qw wr wf fe srfqqjfe 
aft srfsrqT qiw wwft qqqt qftf srq^q ww qgr gtwi ^qqqrrq fftfaq wf>t aft wr qwpFft 
15-2o fwrc qqr qrffer feqr qw i qqftq qft fireffer ww G 4 gw ft % ffeq sqqr qqT 
afe: cr wwt gwft % feg wga wr ft wrwrwrfer few qw i ftaftw aft feftq ft 1 10-1 15° 
^ w fare WT wft ?Rr gww qw ark Cr (C 16 H 13 SN 2 0 3 ) 3 % ¥Tft afe few qw I 

Cr (Hi) *feW W fwfeqtq 



%c 

%N 

%s 

% ^ 

srnj 

58*26 

8-41 

9- 77 

5.31 

Cr(C 16 H 13 SN 2 O s ) 3 % fetr qfeqfecf 

58-12 

8-47 

9-68 

5*24 


sng ffefaa srgqTcr w ffewra wWFaTwfe srgqiqq aw wa aft ftaa feaqq fefsr 
*r few qqr i qg wjqia 3 : l ww gw i ^raa wg-gq i r feqqq srq aw afer % feft 
fefewq WTT qTJGS feqT qqr I ^q% feft q?rr yTWTT (few 1 ) q)fferT [4] §TW STWTfer 
WTWTT % argw I I 




Cr (ill) % faiT ’nwft 
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fa®** : HQTS ^ StR ’TR'R’RT sriwfsp | qsftfq; 

(q>) *r?r Jr 1 

(^ ) srsTsfa 2-3 fer <nr> f^nm Jr *«wft | 

( 4 ) 200° %o TT ’ft faEffcr fTcTT | 

fcT5TrrT-5nqq- 

t*P (qq-o tT^-o fipsr) st° sfto it^-o TTg-o r???fr sro snfMr ^t4?tt % faq 

srrerc sirar 1 1 

fa&r 

1. q^R HTfe 5ian *Tff# SPRTR, Arzneimittel Forsch, i960, 10, 181-84. 

2. ffSFfit ftf^rer, 5rc° zmt° %firo («nqm), 1 953 , 40 , 579-87. 

3. fqjfaqr, %o cfto, 5pfo 3T*to %f*To st^To, 1950, 72, 3159-61. 

4. ^ftfen, 3f>4t qqst %firo 1955 ^ 9i 861-62. 
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Jo ?f«n qfTo tT^o gc^T 

T 0 PW SrafelSTRT, *ftcfmra fastPT ^Tf^UT 5 t£r, 

[srro — 9 , i 98 i] 

HTTTCT 

anjtrm crat arfaff % srra pit 1% *r$rfw sftqfgift ^ 

(smfsnr), f’pfta % ?rro ^ptpr mm 5 f 1:1 ?rf*r sr^rar | i ?rf<?r 

^^rTT at jfe 3 PPSB (ir) Jr vt # »rf | 1 fljsr f?I Pqifacar fmto (log K) 612 

<TPTT *PTT I 

Abstract 

Perimethamine-manganese chloride complex. By Ku. Kavita Pendnekar, 
S. Siddiqui and S. S. Gupta, Chemical Laboratories, Motilal Vigyan Mahavidyalaya, 
Bhopal. 

Perimethamine, an antimalarial, forms 1:1 complex with mangnese chloride 
in the alcoholic solutions as indicated by conductivity measurements and analytical 
data. Structure assigned is supported by i.r spectral bands. Stability constant 
(log K) is 6 - 12 . 

(I) , 2-4 srs t^rfPTt-5- p-^5frd^f^-6-q;f<r5r m srofspr % 

% tft 'JTT’TT STTcfT | i STTprf % m*T bretmTfm % *TJ*ft % 3fE!Rrr Cl - 7] arpt 

ftr sr-e^ct 3TTST qq *r g-p- ^fvrcr firar W t I 

5PLt*TTrB , Sf> 

q>T : (ar) (0*0 1 M) rim tmfcr qtTttTfS (0*02 M) 

% Tn*5T=f> fq'^U'T 9 0 % ^spttst Jr i % iq fmfto fq^rirq qft 50 fmfTo 


AP 6 
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g o %o gs° ftrf>pt sst gs° gso gear 



Cl) 

5PP elf f^PST ’HIT eTST SSSTT BTfSTSS cJTf fSSSS % STS “eftSTStSTS-” STeT^eTTSTSt STTT 

3o° #‘o qT f%sr ssr i arrsers ^fgfrsnT % «rre srra sfcwrs 1:1 iftfssits-sssts 
sfs 3?t ffe sn;i | (fss l) 

(s) sts I 8] # ^fcTcr fisrs fifa inner st ^sssTst s 1 : l iftfsssts-sssfa *?fr- 
xt%z sfs si ffe frit 1 1 w If sfrf»r^ sst ssf wafifw fssrss srcr it sRSerrsf, 
0-0005 M eTST 0‘0066 M, <R it SsP si (fSS 2) I 

eTST fSR%cmT 

ififs%*fts is l sts sst sssts ^st-a^s 0-8 sts si ss-sTfars: sfSTer if sfop: 
l^t^s si srtstst s srs-srs itsrr sst i ififsssts fisss si sssts wtiTfS fisas 
if sti-ati seTeT fsites srs frp?nsT sst; 'psrstf't sfi f i is ss sfs fRer srrs 
|3rr i fsss si it si sst ffsnsr ssr i sjsr si sst sfop- i^sifsr ft stsne 

fSTST SST I 

srfRr 1-0873 snr i sspr ss sssfs? 255 ° s° 1 

SfST if Mn, 13-48; Cl, 15-87; C, 34-47; H, 3*64; N, 12-96% ST'S §f SS fer 
C ia N 4 H 13 Cl (MnCl 2 ). 3H*0 i fsSRT: Mn, 12-82; Cl, 16*58; C, 33*62; H, 4‘43; 
N, 13-04 ftST STfft? I 

fs%5PTT 

SRRKTTSTSt srfSTSS eTST STS si SeTef fits if Sf STS |tcTT | % ififs%StS-SSStS 
SStTIfS % STS 1: 1 SfpT SSRTT | I Seif % fS9%SS % ififsists-ssits S Sl^S 3TffS 
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%o er«rr trg-o q?ro wt 

C 12 N 4 H lg Cl (MnCl 2 ). 3 H 2 0 % ^TrTT | I 4*1 <mf # 3T?T ^TWT % HPT 
vin% <rc ?r«rr 3iffTcr if qft qjqff qr ar^q ?rff tar |, fcmir ft^h: fftqT 

| Pp qsfrcto qwj sptftPpp 1 1 

sqtftB qf^irqf % 3rt*m: tx qftfq^^-wfto q<?fRT?s qft tot ii ?tct 
ft^Pra' Pp*tt stt *ppm | i 



qgsff % starts KBr f%Ffr fqpr ir qf%?r qr^r 377, ^SR-qrqt srcr 
sttb Pp*t m i tfjsr *trptt ii q?f jfe faqs*ff shtPtr- sppr ir ffcfi 1 1 ^fafwffa- 

tfaffa qfaKT^ BfFT if Mn-N qrr srsfafanr 595 cm -1 TT SPRT ffBT | sprfa ^?T 
qffqqr t ^eit srqsffanr t'-g- qff 1 1 qj?r ^wtt if ^qqr^qfaP ^ qff jfe arqwfw 
f^r 825, 1650 ar®rr 3140 cm -1 5TTT ^tcff | I 4fT ft*nfa (log K) 6-12 

cr«rr a^rf qfqqqq (aF)=- 8-45 fa^fltfaffr srfa *ffa sttcT fam w i 

frmrTT-STT'R 

trepp gftEr^-PT |§ gfasn<f srcw qnfa % faq qfafara fasrR ^ifasrraRr, «fm<5r % 
srr^w sfo %o gto Pnnr % st^ptt srpprrct 1 1 qff srifor % fair irapp arcfa- 

%gppqr i^sr «po ^rf % tft 3iT»rrff 1 1 
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qrffo g^FT, cT«TT tr*T<> 

fas th farnn, fqtT^mtq farefaqrrqra 

[trig — qrqsqt 3 > 1981 ] 

SRTCT 

^TT^raK *rqq>T % Tft Jr ^ft tfr^ sqqrTjqpqqr faraJr qq 5f«n *tret 

trsp srs=r ir sq 5 t*tt qq gsqqnq ttt^t % ?fHr m i 

Abstract 

An anomalous sexual condition in corn. By D. N. Shukla, Narendra Singh 
and S. N. Bhargava, Botany Department, Allahabad University, Allahabad. 

In corn an anomalous sexual condition in which male and pistillate inflorescence 
were bom on the same axis, female inflorescence above and male inflorescence just 
below, was observed. 

^TFIT^r: BWT % <ftt if T? gjsqsFT *TKT geqsFJT % q?tqft aqq ST?R«T cT«TT Trran 

q>srw frar 1 1 

^vTTfrar? spt't? if uqqtr # 'Ptr-q qq- qr#$pq qrqiq grpr j^q^qq qit t^p 

amurra fq«rfa mr frraJf qq tr=f nqsr q^qqqq tnp fr srsr if # i ^qq ft qff, insq 

j’sqsFr, qq ^m*-h % qf% ffq % q^qq qqqq «rr i gal: it 3 tfqq:fqrq qep sttrfaqifacr 
if # i qq g®nFT % tffa qrpqpq j%?rq mi 33% qqmur sftfarr atqqqq if 
qfa Tfir 1 i 

q?r fcqfo qfcqtqqr™ srt qfticr g^tr % fasfqrq 1 1 q q f fi f srtn^qcnaff 

*pt qflq^r sqfatfvpp qfqforflpif qr^n ^fwigsurr qq srstre «rqm | 1 
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fto trq-o ^r, q-^Tsr fgf trarr ^?r° ttjto 



fjpr 2 

qf tf*R7 arern-n^flT % f*rwrersP*r qq spftst sraRft | i 3T?prre ^rsrqq: 
*rqq?T % qVt qq arf qtanr fr | fa^ir jtt?t qq qq jcqsjrq tnp stst Jf r 3m 
q\% ft ^ ff*N 

foist 

1. qtmahRT, qto, Corn and Corn Improvement (Ed. by Spraque, G. F.) 

q%ifaw ?j*f, ?fzrrc 5 7 1955, 699 . 
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rft° qfTo TTIT rTSTT ^T° ! 

nfbTcT fenn, %f fe^fhsrfer, 

[STTRT — fericrt 5, 1979] 

src§<r 3rq^r 3 nnrffrr srfr^i tt arm srtsr *snr ^Trr §tt gr«rs afe? q>srf- 
*mT §fnfer<r sifep, sraqr q*w cm nfspqn^f?r 5«nfqcr fen nsr 1 1 

Abstract 

Generalization of Bell polynomials and related operational formula. By P. N. Rai 
and S. N. Singh, Department of Mathematics, Banaras Hindu University Varanasi. 

! In thispaper the generalized Bell polynomials Have been subjected to further 
investigation and various results associated with them, viz explicit expression, the 
generating function and the operational formula have been established. 

% cf§q# 5] 

H n (IT, h)—{—l) n e~hg D" e*s, D=-^ (1) 

eT«tT % Suffer ptn 5|q? [6] 

(X, r, p)-x~ a exp(px‘0 (x D) n (x a eip(-pxv)), - (2) 

q>r sRq |tr sffaT^ [71 k srrafer 5r§q<j Gn(h, g) qfr rent fen | 

G, n (h f g)—e-h& (x D) n ete, - (3) 


AP7 
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tfto TTFf o ^rn n*n qn° 

*pt nnffem % ftrffs nfm % nrnfen Jr nfcr *n srfc ^r nn Jr m 

i/< y) (X, a, /?)=(— l) n x~ a exp (DX?) D n (x a exp (J-px*)). (4) 

nnfem (2) to (4) Jr sr^sTTPncr ftm n^ 2] * ninff-n differ «r§re r„<“’ *> (x, y , p) 
spt fe*nR[ qfenfe fen I 

yta, ^(x, y, p)=x- a ' { k-m exp (p X y) (x k D) n (x a exp (—px?)), (5) 

% frnrfew Jf n ^ 11 % nnrffn nfr? 

G i £ ) k (x)==x~ a e x (x k D) n (x a e~ x .) (6) 

<tt nr snrn f%mr ntn i nnrfetnf ^r ar^ntn mJr ^ ffemr*! % ^ arm nrnfer 
sifre «Ft mspa 

G* fe (h, g)=e-% (X* D)» eV, (7) 

srt nfenfer fen i gf fa fefr Jr trm fe nrnfer nnrc srffe 83 

Tp (x, p)=ij ac-“-i-» exp (px r ) (x 2 D) n (x a+1 exp (-px *)), (8) 

(7) *t faftrer ?nT I I 

am nqf'xB nmfenf sr nrem ^ gq nmfer ngm Jte ^ fen sn Jr t^nr 
nferrr gmr 

G lk ( h > £)= ex P (-%) T l g «p (hg), l(9) 

ngf annfe; T& 9 =x? (fc+* D), h, k cT«n q srrnn f afVn: g tfrnn | x <f>r i 

sn qi?R “PT gnim nrrm^r | nnffe 3m fe nJr rrro nfernn ?nr qp^rn % 
sg^nr fe- *n nfer 1 1 

nfe mr srnT'Tn 143 Jr nnffer srgqm gfr ?n spur qfenfer fen 

M m <*’ k > x ~ a ~ nq ex P CM*)) Tl q (x“ exp (p v (x») 
ng fejtf qn?n | fa ( 10 ) nt (9) g?T fnfes n?n % nn Jf 1 1 


( 10 ) 
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«rgq«r arsrr gwrs gsr 

(9) t qf^nfw 5TfT?f ^fr ^TT^ffcr %5T ^fT 3TT3T | I SRpT 5PPT *f Sfifre (9) 
sfk 31# sftSHPTq «r5PTT *131 | af# g^TS 3T%^r 'ttrT ^fafcqa sqSR? qwPT cRT 
?ff9PTT^ ^ ?«TTfq5T ft# *# f I 

2. T k , q 

sm^sr Tk, i ^ f^r ^ 3 # ^t q-ff ^«nr>r fen - ^ntm, ^r ;ps f*r 


5PPTC I : 

T l q (*“)=«* ££r) n xa+n? > (1 1) 

T l ? (“ v )= £{n) T ™ ( F ) T l q <&• T i, q = xq c l+x D), (12) 

e tT k, qf(x)=(l— X9 qt)- k 'vf[x(l— qt xv)- 11 ?], ( 13 ) 

e tT k, q (uv=e tT U, q (w) e tT k, q (v), ( 1 4) 

F(T k ; g) [x“ g{x)]=xF F(T k , q+axv ) g(x), (15) 

F(T k , q ) [ehf{x)]=e^g F{T k , q +x<i+' kg' (x)) . f(x), (16) 

^Tff g'(x)=D g(x). 

arFnrq srt 

Tl = xH II (a+lc+j q), S =x D, (17) 

* ;=o 


gfqfyqar $gr 

(9) a'qT (17) 

G l k (h, g r )=exp(— hg) x n i fl ( 8+k+jq ) exp (hg) 

’ j =0 

=X n 9 n ( xhg ' (x)+k+jq) 

j-0 

-««>(- hJL f ±h \ 

^nffarur ( 1 8) qgqq (9) *pr arsftfaig 1 1 


(18) 
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crto ITTf o TPT rT«TT l^T° fa?? 


3R«P «5SPT 

(9) t f* 

A f 0 if ex P i-bs) T n k g exp(hg) 

=exp (— hg) exp (r7> q ) exp (hg), 
jttcj ft?TT | »ft (l 3) % sFspfrr % fr*r spnu et^t^ ^t?tt | 

oo , t tn 

2 G n k ( h > g) -r =(1 — qtxi)-kiQ exp [A{g(x(l — qtx)~ ll 4(— g(x)}] (19) 

A =0 J W! 

k = 0 OT q=k - 1 #• 4T G?„, * (A, g) SFTRta ftrTT | G„<*> (A, g) *fM | G*„ (A, g) 

% 3pt^p 'E5TR spt iff (l 9) if srf?re<rTfqcr stth ftm srmr 1 1 

sare 

(9) mr (12) ^t *r|T*Rn % «rf>re G?„, * (A, g) % f*rq fajRfafea qf?Jmr 
sth 3rr *pp% | 



Gl k (.h+gW)= 2 (” 


_ m * (A, *) G 9 (A,/), 

( 20 ) 



7 

* rn/ l 




<4, 

. k <*• 2 ) G * fl (/, *) 

( 21 ) 

a«TT 


)e 

K/> 

( 22 ) 

3 fff a, 

A qqr / srqq /qqr 2 qwnr fi 

; x % 

1 ( 21 ) fefw S 9 TT % if STTIJ ft 4 T 

: 


<n. t <». *>- £ 

J m“0 

G.) 


( 23 ) 


(16) cT«»T (9) spt ^JTcTT % 

G l, k ( h > 2)~[T k , g+^ +1 h g' (*)]». 1. 


(24) 
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srTF ftsrr 1 1 0= T k , g +x *+» A *' (x), wt <r 

G q n> k (h, g)=<O n . \. (25) 

armfer 0 *r sra sretr srnr^f srafwr fl sttctt |, 



$=Z)+-|- — p r xV-\ 

(26) 


§=x D + a.—p r x?. 


sftaTRr^ 71 

S>=x D+xhg' (x). 

(28) 

^?%5rt 2 3 

<j>=x* D+ax k ~ 1 —prx k+r ~ 1 

(29) 

?m Pr5pT [91 

0=6+x k hg' ( x ). 

(30) 

m Gl„, k (A, g) R 3TN^ ^ <R 0 SRFT | : 



* G q n> k (h, *)=<P . <P« . l=^i . 1=G» +1> * (A, *) (31) 

3RT: (31) % # *PV stTC^K tffeTT *T 

* m G^ k (A, g)=G l m> k (A, g), (32) 

JrrflftaT I I (25) cPTT (31) *T fFT ^sRt | f% 

$n +m , i=<2>» G Q m k (A, s)=<Z>™ G« k (A, s) = Gi +m> 4 (A, it). (33) 


«r§<re Gi n , k (A, g) % % far? Pr^rfM5sR[ tens 

I 

iffe r Jfrtf *Ps*TT ft, ?ft 

X* Gl Ah, g)= h (per T k , q +x r+ ^ hg' (x)-(n-i) rx?+0 • 1 
J 1=1 


( 34 ) 
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tfto trq-o TR cT«TT Cr^o 
: fir ftr;r qr fosrR sp^t 

T l q (^P (hg)f) 

=T l~\ ( r k’ q ( ex P (hg)f)) 

=T Vq [exp (hg) (T k , v +x? +1 hg' (x))/] 

=T k~\ l x ~ y exp (hg) {xv T k , ? +x?+''+ 1 hg' (*))/]. 

3R m?TT 

fi=(x r T k , ? + x ?+r +1 hg ’ (x))f). 

m: T X\ ( x ~ y e xp (hg)/,) 

=T k, 2 q l x ~ 2r exp (hg) (x’’ Tk, ? +* r+ ?- 1 hg' (x) - r x r *9) fj. 

fir <n% f % 

T k, q ( eX P (hg) f )=T ^ * [x-*r exp (hg) (x r Tk, ? +X’'+?+ 1 hg' (x) — rx9+r) 

■(X r Tk. g + xq+r+l hg' (x^fl 

wt ; srfwRT qft SRTfftr % ifTRur (3 5) srh sfrt | 

T l, q ( ex P (hg)f)=x~ nr exp (hg)n (x r T k , g +x^i hg' (x)- 

(n-i) r x?+0/ (35) 

^ ™ ** *r if I aft* r TT^r srr^r 1 1 

5*n 

^ * (exp (W >= 1 (? ) ex p ^ n ? (/) . 

= il (?) eX P^> Gq n-i,k^S)T[ q f. 


( 36 ) 
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^ cr«rr ’TferrcH^ 
aw: (35) cr^rr (36) # % 


2 

2=0 


{l)<n-ukV>.8)Tl q .(f) 


=X ' nr ^ (xy Tk ' *+* y+?+1 hg’ (x)-(n-i) rxQ +r ) j. 


(37) 


| f% (37) % fJf R>f RRfa tffsTiTTcJTsp Gi n , K 
STTfl fl% | I 


(h, g ) 3 ?r 55 I 73 ff % Jf 


5T?/=1, eft ?rrft+<u| (37) 5RR SR 3 T | : 

°l. k g)=X~«rn( X r T k , ^ (x)-(n-i) m+0 . 1 

*** * rffl+y - U| ( 34 ) I fast anftfarcr 5i%xr qft jft 1 1 
fafw 3RTTI? 

fat^T: (38)itr=Oft%qT 


G l, k ( h > g)=[T h g +x^ hg’ (*)]» . 1 


(39) 


sft S*ffaR<>T (24) % arfaPf.tti 3fk 3735 fT^t 

(38) if /c =0 eWT q=k — 1 
^t»3 afk eRf 


t I 

'R RfR? G 9 n , 


k (A, g) ^’TT^ftcr fhrr | G k n (h, g) 


G n (K g)—x nr jl^(,x k+r hg' (x)—(n—i) rx k+r+ 1 +x k+r D) . 1 (40) 

JRFR (38) if fafir* srmf % fafinftaror % fWi % ^ qf^ (5 6 \ & / 5 , n 
eR> JTT'cT 1%% «rr Rq5% I I ' ’ ‘ ' * ) 

qr fR- Rffeft eWT STSTTRerC^ gRT RfonfaeT IT m tNr? <J9TT <TX fa=qTT I 
h=l cTRT g =a log x—p v (x), XW% <R |if gr^g- 

G n, k 0» “ lo S x ~Pv (x))=x”inl (x, k, q ), 


(41) 



258 'fto tTq-o ym WT tt*T° 

mm fraT | i srsr w# wspsr ( 18 ) OTJft’T tt w jpftc fen sn 

^ppctt | 




(42) 


(19) ^fr g^FTcrT ?r w*f srr^sr fwr w # stb ftnr 


2 X n v M'“’ (x, k, q) t n = {\—qtx ( ])- aA -- k lq exp [p v {x)—p v {x{\ —qtx^y 111 })]. (43) 

n=o 

(34) % nrr ^fw ht§w % #fwwF 4 # fTR' srph ?r arf^^B forn sn *twt | 

M%> (x, k, q) = ~p- h [x? T k , q +(a-(n-i)rfx^~x^ p^x)]. (44) 

qf^rnr (42), (43) wt (44) wta f 1 

f##50r 
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T^FT <E<?R F 4 % f^rtr 3T*tf?T^T 

Ft° q¥f 0 f?r*r ?r«n 

nfa?T felTFI, 5ft O q^o ffsfenp 3TTF FT 3F ^FTTFTFt, 

[STFct — FTFTt 14, 1978] 

arcrcr 

5r?g?r sptf Jr ?$f % ^sttct q^ifr Ft Ffra?rr ir f 4 % fat* ^ ffPifi sro 
apt irf 1 1 qfw*ff Ft jfar qF FfferF FFrfTF % §ttt Ft *rf 1 1 

Abstract 

Inequality for Appell function F 4 . By V . M. Bhise and A. G. Lagoo, Depart- 
ment of Mathematics, G. S. Institute of Science and Technology, Indore. 

In this paper we have obtained an equality for F 4 with the help of earlier 
results by Luke. The results have been supported with a numerical example. 

1. sreanHT 

fT5T ft if v^p [ 1] % ft Fff ftf fi^M^qrfirfth' qwnft % faq 3RrfaFT3ff Ft 

OT1 f'V f i ^fff F x , F 2 , F 3 bym wff «r fFFK fqnrr f i sm if skt 

^fsttb qfwm Ft FfraFT ir s|q% f 4 % fait qF ar^firFr aro Ft f i ’ffa f 4 % gyrct 

fa^Fir if tffr fgtpr qwrft ft ffi%9T x^tx f fff: qfwq ftt 1 1 far wt 
qfvymfr Ft star ft if ft stf?f fFur f i sf?t if qfaFTift Ft f* 3 fe qF 
FffaiF % sttt Ft f i 

2. f 4 % fair srafaFT 

I, fit f%TFF^ TRfacr fF^T FT TTFTTT f [31 

r(c) r(c) 

F 4 =F 4 (a, b c, c; -x(l+y), — Xl+*)) tS3 p^ r(b) F(c-a) l\c-b) 


AP 8 



sft° qjTo 5r«TT 5ft ° ?TT$ 

priya-i ‘(1— uy-a-i v b-i (i _v)"-i-i du dv 
J oJo (1 -r«x)b (] J r vy) m [l-(~^v/(l +ux)] n 

m—c+c—b—l, n=a+b+l~c~c, R(c)>R(a)> 0, R(c)>R{b)> 0, 
|arg(l+x)[<7T, |arg(l-hy)|o, |arg(l -fx+.)')l< 7r 
F i( a > b, c, c; -x(14\y), -y(l+x)=F i (b, a c, c,; -.y(l+*), -x(l +y) 


p jj (Rhn+n (b)m-hn ( — x) m ( — J ')' 1 

4 m, n-0 (C) m (c)„ ml n\ 




H *ft c, ^ c |j- ITT ^ | | 

5rim 


(l+bmylc) (a.-b) [y ai + Y b ] a * b *[ b ' 

i-W)x b ] 


b"Xai b 

V (a^-bJYfo 


T * a-^a^X^ 

, bjl-bjx,^ 

L (fli— 67) (a x -b x ) 

Vi -60 (6j— 6,) 


b, (1 6 7 ) 


<F, 


F^m'in'+n" b 3 ) ( b'+b " X bl ) 

l-K\ m'ri'b" b.b~ \\—b 


+ m'n" bj)' 1 


W)- 


[ ^ —b 7 ) %bi 


6 ,- 6 , 

+m”ri (6 3 +6 4 6 5 ) (b’+b"X b i) + 2a l n" (b 3 -f-6 4 Z> 5 ) 

_ |_. Jl+(a 3 _l) 2 r a a J+— ; 3- ((a 8 -l) *a 3 +0 -67)^7] 


. 2fl b m" \ b V-~ b ) X b 

+ A l(«,-6)(6,-i 


^ 3 ( ^ 3 — 1 ) 6 ,( 1 - 6 .) 

6) (<**-6t)(««-6)y fl# {a*-b 3 )(b 3 -b)Y H j 

( 2 . 1 ) 


m _ k _ 1 -fm c+ 1 

1 /n— «’ 2 ~~m— n' a% ~m- n’ 6l “~(c+l)(6+l ’ 

/,„= 2 ( c +!) ^ __ c — b A _6(c+l) 

2 (c+l)+(6+l) (l+n)y^ 3 c(6+l) ’ 4 c(6+l) 5 



F 4 % %IT arafaspr 
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h _ 2(c+l) A _ 2c t _l +b 

6 2(c+l)+(6+l) (1 +m)? *~2c-b{l+n)y’ 7 2~~* 

srttc : m ' cmr «' 

2 ib 

fe ''=? X +6 ^ SWR m " 5WT M " 

^ = ^ W + StI ) [ 1 + fttH l ' ** *** * 4 ’ Xb '> x * ** Xa » 

C 1 X 

Y a =\+~ ai TOTT Y h , Y b , Yb t , Y ht <r*TT Y bl 

l>m>/i>0, c>6>0, 0<6<1, c>a>0, x>0, J>>0 
2(c+l) (1 -&)>(£+ l) s (l+n)y 

^qqffr 


appeal % f^F^rfeg- 5fTcT 'TftiWf pt 3TR5IR^T : 


1 -b . 2b 




0 < 6<1 


( 2 . 2 ) 


( 1 + ^<( 1 + z )^<^ + i ¥ fL 1 + ^. 

,F, (a, b; c; ( ( i^ — . *«»*<<■»<>■ 

|arg (1 -hz)|<7r (2.3) 

(H-ar/»)-<,F l( «, 1; c; -zK^+^i^l+gi*]'', *>0, «SW> 0 (2.4) 


(l+v.y) m <r*TT ( 1 +~^)”, *T (2.2) S5^5 3Tt%^ 3 *l c TT?r (2.3) «PT SRlW 

<rc ^ir arafw srm ftsft I : 


fl ua -X ( l _„) C - a - lr ai ( l +MX ) Oj 

\) 0 (l +UX )b [ 1+fl^ ’ c ’ y) \+a lX u 

^[b, 1; c; ~iJ^)] du 


. , , f 1 « a - X (1— w) c_a_1 du , , f 1 M 4 ' 1 (1 -«)«-“-! 

<F * <m " A J # — — + m n A J 0 ( i +« x )6 
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>^r° ftt <mr tto sfto 


(s.i; 


1+n 


1 4 -m \ 

—y)du 


2 1 -j— UX J 

+ 2 “- "" 2 n “ 7 :+ 4 a^y - f - (*• >= •= - 

-2a, m"\ J t *„)> F ' (*> ■' c; -T 1 • rirV» (2-5) 

^ Xz=1 T{c~a)r(a) ’ 1 > m>w>0 ’ c >^>0» *>0, ^>0. 

( 2 . 5 ) % sr#p jf ( 2 . 4 ) ^fr qrc 

-, ,- lA . f 1 y 8-1 (l-iv)^- 1 (1 + i/jc ) </x f 1 M<r-1 (1- «)*“*-» du 

( l+bmy/c)) 0 (l+ux)b (l +ai xu) “ a * 6 * A J 0 (!+«*)*( I f-^7) 

_**/, > f 1 ^ a ~ x (l- »V-a-l (1+K) du „ 

241 Jo (i+^aq^« 7 (l+i™j </ '« <, «'" A 

r 1 a g ~* (i du 

J 0 (l + Wx)* 

+ > K -1 (l-w)^-!r ( 1 +HJC) 1 . 

+ ]— (i+^ -h+^a+srir 

+m” »' (i, f b t b s ) A r - 1 [\~ u)c T — 

J 0 ( 1 +wx)* 

+ 2 «i »" (* 3 + 6 4 * 6 ) a p — ^, 1 i t/)c :;: 1 1 i 1+M \ ) du 

J 0 (\ + UX)b (l+di XU) 

_^»»». , r (i-«)^-i (i+ u ^) du . . _ 

2 6 A J 0 (I+«ue)b (l+a 3 x W )(l+V«)’ 1>,M>0 ’ c >*>°> *>0.F>0 

( 14 -wx)* % farr srafinrr ( 2 . 2 ) snrtr ^ tc ^ frtrr ^q- if <re srre 

fit | 


l+ux 


J f , x—b 1 . . 

Ll+FT+T+Fu’ ) *>*>° 


(l4-aM)(l+6 M ) (a_*)[ l+a W + 1+bu’ 

l+ux 

Xl+au) (\+bu) (1+ctt) 
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1 

\a(a—x) {b — c) 

b(x—b) ( a-c ) 

c(x—c) (a—b) 

(a—c) ( a—b ) ( b—c ) 

[ 1+flM 

h 1 +bu 

l+cu 


a>b>c> 0 

cpt (2.3) 3?t srfFRrr rpqr /i if (2.4) % s*5pt>t% p (2.1) snfB ^ft | 

3. srtfenp 

(2.1) t 

1 . 1 2 3 1 „ 1 2 3 

a =3"> ft =r> c= 3> C= T’ *=T’ y== 2’ 

tm TT ^if 0.9082456< ^=0.934 5044 < 1 .0720494 TRT ft»TT 1 

fwrai-am 

#t?r s F(FTsff° ffo sffo grqfsppr, sff o TTg-o arra mhmwi, 

% iRrsr | st?pt fqr i 

1. ^ 41 , «ITfo J- Approximation Theory, 1974, 11(1), 73-84. 

2. qft, 1972, 5, 41-65. 

3. t^ff, TTo , ifKRT, SS|o, sfrgr^fjtn:, r&>° mi ST^qfftn^ qq>° ^fo, “Higher Trans- 
cendental Functions’' srFT 1, *]pn=p 1953. 
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sfaft snrct Sr Sc’STfS f °T ?TCT 

ysshr 9>T 
sureftr srtt? 

79T99 fawn, Jrcs wfast, *t75 
[srm — 39597 13, 1981] 

*rrcm 

affartfaw 37 I 39 % 9kr9 sftwl srnre # sgrftr 97 359913 ^ srt ysto 3f93 

% ST^TTR 9>T 38999 fifRTT 99T I fspfi 959313 9|99 % 93?IT3T9> wfaft 99T9 A* ^ fa9lf93 

fesrr aft i% srre % 993-99199 sro f 37 t%r ft nw i A* % faro; wt^fr fasiwi *r sri^rfr^ 

sft# 99 % 9391 % 3T9T7 97 are nfwff ^t srt’srt ^t »r| | i 

Abstract 

Role of surface contamination by zinc sulphide powder in the production of Joshi 
effect. By Jagdish Prashad, Chemistry Deparment, Meerut College, Meerut. 

Influence of surface contamination by zinc sulphide powder on the production 
of the Joshi effect A* under ozonizer excitation has been studied. ZnS contamina- 
tion developed negative Joshi effect —A*’ which was afterwards erased by aging. 
The results have been explained by considering the characteristics of Joshi layej 
postulated in Joshi theory for A i- 

fsrcrspr % 9ki3, 3?rf99 ^wf!, 3T991 cr*rr i99ei9T ^ 9% ^ 9>9 999-9*19 999591 
tr^ M9-99 ur afont 93 9t fafafa 9t toi srtrtff a i * fa* 

f?rsrwf [1] i* 9f79599T | I A' 9>T f9f 39T 9f79I9 <*Wt 33 99 Slflfa 97 fc97 ftcTI 

|[2] | fafasr 3599131 eft f^rvr 99t3 TTflP^rar ffat 1 1 954>ii^f tt 35991 ^sft 9i9T 
if cr 91 A i 9t 359f9 97 9f59y9 99T9 9f 7FWT | I 33: 

97 f%9? '959913' =f9 5T7T ^5l9 9|99 % 9319 91 97g3 96999 f!9 9 f%9T 991 I 
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qqqfa SRTK 


qqqr STggi qqq 394^4 cT^T ffarf 'TiT'W 5#5Rnf9RT SPlW 3 ’ 4 * % TPTtq $ | 
sft^ftf^rR qrf, fqw cTRt if «frf-?T Zn S f °f % ^4? M«siq?ff "q?t fa, sfaR qq STTTT 

f%srff%cT 4R% qqqq 5 *i f 4R SR ffarr W I qq4T4>R ?TqTTT fa fafay 4R% % ffa?, 3fYRtf%^ 
fa qq 24 R, f% 4 > gqr>T ?5 ^ fa ffqrqR, fafaffar fa jq: yfaT ^fst 4R% ffdiqr Rrr ffarg 

fq> far f%qr yqpRy =fw q-^Tsnr^ft if qfafa it RTT I 

fafaTW cRTT 

1-06 kV, 50 Hz IX 4 fa % qqq-snmq % 3TT? fa ffaTT fa^ffar fafaffar if £i 
qq ST^TtT q-^t |3fT I ZnS sjq grq yfaq % fFR «TR, 0 48 kV qq fafaRPT “-11% A* 4>T 
qqq fan fafo qq?R 0-64 kV qq ^HT it q4T I g|9q % 9?rqq ^qt fro Vm 0-53 kV 
it qqqrq 0‘37 kV it qqr, faq 4RT / 0 14 it q?qq 103 it qi I 106 kV <R 

4 fa % qrq-q'flTqq % A i 3Z4R ^pr it q4T I 4 fa % ffarrq Tf z’o «RS4R 1 4 Rift I 
ffarrq ^ ?R A 1 ’ 4 >t farq qff |3 tt i srgfffa 45 ft if sfqq qfa faffafanfa fa 4 
ffamr % yr? anfa % gr? §qyr qfa ir fqfat gjfqy h. f. ft?! 4? qyT qqt ffarqq ffaqq 
4T ffaft fa 5T45R 4>T faf TR? qff *TT, fa1% &i fa 3Tgqf?q% qrr ?ftcPP I | jqgfqq ft 
0’42 kV <TT —25% &i fqqr faf%q£4R 106 kV qq ljpr it RTT I 

ffap y?q5R¥ % ffaqr gfspq srt _ &i gyrsr f arr fafq? qyg-qqTqq srt fyqfffcr 
fa qR 1 yqqryqqrfqy qfa if gyqq % yqy arr? -ll%Az srfafar toi | f*p 

fafa ^ % fqzT ^vr^nft fagfaqq yrcfaqqr |, ary: qf fafyq ht arfsrRt'm 

5PFR 4Tr i | qqq-srqm 4iT —/\i 4? 4R4R 4>T4T fy® SR4T | fq? ?f 
arfsRftquT 4T FTyiqfqqr ?ffqw |; mcSfTpnqr 5T§pq 4>t qfy ^t q>FPTT ?it ^ft sq yspgt | I 3T?g, 
sftqt gq if Ryf qq?T ?r?q gm qqwp: arfyqrqqf % qqq if? | 1 

qq!f% ZnS y?q ^5t? qtfqqff q?r ^qq^ts gq qr fgam — A* qq qPcqrq q %?y 
srsraT ft | ^yqft ^ fgqfyg qt sr^t f , ?|g qprqgryif 1 1 ?y srqR % srik 
q?T«ft qt qkqq yfqqgr, q?T«ff qt ys qq qqqsq gqf % skt far % qfarq %, qfeg yfsq 
% ^TT>T itfa i [5] I 

CuS 6 , MnS 7 gqr ZnS % yfw % ?r? qfqg — %a« ^ qfsrqrqq qTqarqq: 
56, 24 g«q 1 1 % 1 ^gqt gqgr ?q q^qnig! % srqqqfajg; gqqqf t qft qr qqr?ft | qt fq 
391:155:80 (rfa^q; qTqqr if) % y^qR if it^ 1 1 

^q^rd(-5tiqq 

«ft %o q^ % qr^q- % fqtr sqqRt | I 
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3TRo 3UT° 3'rTT , |f° 3TCT cT«?T 3TR° 

f?raw HffasiTHq, 

[ STT8 — 1, 1982 ] 

HTCTCT 

q?qnSTS3fta MfqaiqeStqlq (tfo fro Sfo) % frqrff STHETinT qfr SfiqgT 

% gfa spt frgg qftqgq ffrffr §kt fam »rt | i fsqfrtoft *nf tTspfrqtgt gigsff %• ffrx( frtfrag 
mg 3T^Tg sf?qST: 2 : 1 1 : 1 qrai iRT 1 frqrtf % ?«TTffrgr ffrqTTqfr (log K) t?f gSRq 

qfr gtfi 3v5rfaff (A F) spt *TOHT gift I I 5T?T 3rq**TT fr 5T7H qsnjff % t?frffr3P Srfrpf 
?q srfqrgf qfr qfe qr^fr f 1 

Abstract 

The complexes of sulphadiazine sallcylaldimine. By R. R. Gupta, Km. Usha 
and R. Kaushal, Holkar Degree College, Indore. 

The complexes of sulphadiazine salicylaldimine (SUDSA) have been studied 
conductometrically by Job’s method of continuous variation. The ligand metal 
ratios for bivalent and monovalent metal were found to be 2:1 and 1:1 respectively. 
The stability constants (log K) and free energy of formation (— t\F) of complexes 
are evaluated. The analytical results of isolated complexes confirm these ratios. 

ffrfesm* frw | i frfofrT ffrRTsY 1] fr sftfrT frsftffrq3i?qtqt?r fterr f%fr 
qt gfrfeqr-fisft qm m I qsqTffrgm^q trfr Mrffrq^^rfs % srre f«5 % frqrq 

g-gufj ep T aisqqq qfw frsffrffr^V g«JT 3r^ [2] ark ^sff gsrr fr frr f%qr | i 

q?qjkTqT^-t^fqgg?s1qfrT C4 ’ 5 > 61 qr f%fr qfr ^qk s^qjaTqqqq qfr w^tt fr 
qff fq frqq q^=r qfr srr^sff Cu 2 - 1 -, Ag++, Mn ++ , Fe++ ^ Co ++ % qra qeqjrsi^sflq 

tgtfq^r3r?gtqtq (go fro sno ii) % fr^q qqofr qr spsqqq-gn: qqpr 1 1 
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3rr<° 3fTT° f 


gr^TT cr«TT HRo HfalH 



Cl) H 


SHfrlTOTG 

grfHRHR qsf tHTHH : fHR THTHHT HIT HRftH f%HT HHT off fafSTBS HHHT ^HTHTT 

«r i 

HHHFP 253° Ho, M 'l w gl^grgg, 196° HO, -'lh? $HH\oT 

XR ^THTcS % ^Hfe, fH?RC HT^f Z HHT RTH H5$Z I 

HFWTfoftH HHtfHHHHftHta ( Ho %o Ho H ) : HHT% % fHtr HcrRmSHfr 

(2-50 HTo) tTH tHtfHH 3 T ^ T^g (1'22 HTo) % H^CH *f fafaH HH-HmfRF 

(HH-HTHT) fHHHHf fHHTHT HHT Ht 5-10 fafTC H 'ft^T-sptH Tif % fsaR'P: fitfRH 3% I 
^TH^T, srenfHH HH l$HTH H JHrfsRSHtfH fiFHT HHT I ST% 3’0 HTo, HHHR 
255° Ho (HSHT xr ^THf’ 3 % 3PJHTT 258° H°) I 

HtSftrHH T7 HT^H XR HTHH-fH^TH HH HTHHHT HH % H HHHfH 

f%HT HHT I HT^ng- tt^ gr^-HHHf % l\25x lO~ :i M fHHHH fqrPCHVH % HTT srfcTHH HHtH 
fHHHH if cRTfr 5# I HHTH-HTg; HXJHRT, HTHHHT-fHifw XJH gTIT HTH [81 Ht HHH HpCHHH 
?r HTH fHH H^f I 

H^cf sft snf'H : He'HTHTfHfH (O' 01 HfH, HfHPj) HT 50 HfHHct xrifHTH if HTHT 
HHT I Hy'HTHRHfH % ?H X$HTfHH fHHHH if 50 HfHHcf X^HTH if fnfHH tHtfHHH?#r§T^ 
(O’Ol HtH) xr^ HTf?HH HH°ff fHHHH XXHHTH fiTHTH H*f XR fq-HH Hf HH-3TCTTH TC 
q^F-tf RH % fHtr HSHHrffcT (reflux) fHHT HHT I HH fHHHH Hf 3STHHH ^tH^TC 3 
0° Ho HT W HHT I 12 Hii: q^Hfcj; HHT-HHH (HHH) fsfHHoffea' |3TT I S3jR3FT 3fHH: 
5TH tTH HH XX^HTH % STSTrfHH f%HT HHT HHT 3RT if |«fT §T HeTTHH HH gHT fHHT HR I 



% HSR'IT cP^ 
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if^ | f% arfwT^ 4?t f*r?r-fa?r irnr-snj^ *rre<mj %ifqr w srcw sot 

if %^r tT^ ?f^ sro farr i fgsprtsft ^rgsfr-^f'TT, SNnft^r, stt^ ^ ^"tgr^ % ?rm 
%sr?r 2:1 ^ 34 ;-#^ f^n; % am 1 : 1 *t 4 ?t srt i w# 3 ^ ^rfa ^ fafa 34 Hrcmt 2 
if sr?5?r ts^rfap srf^ff ft ^ff | 1 

fefavr t^ff % 441 % % *ttw 1 if #>rcf 1 1 


mruft 1 

srcfr^ ssit Jf 1*25 (0 005 *rta) ^ ^fff€?T3r?%r^ 0 61 ^ 

(0-005 *ft?r) f^r ^ 1 


5RTT3F 

STTfepP wr 

*np>r 

*TC*T 4^ 4fl 

(*fef if) 

STfo 

(™0 



1. 

jpfq-^tT^fHz 0-497 

2 

1-4 


247-50 


2. 

%5anC4T?f£ 0-425 

1-5 

1-4 

41% 5%cf %?S?r 290 


3. 

ifjpfta- ^rffe 0-435 

1 

1-3 


234 


4. 

0-695 

1-5 

1-5 

^ f^Ttr 

2 3 4“ 3 6 feffaFr 

5. 

4rf4T?3' 0 445 

1-5 

1-6 


320 

fgrzfr^ 

wzt ^r^r h\%$z ^ ^t tostot ?r|f ?% | 

1 





HTTiff 2 









srfosra 





STTH 



4t%r 



*T3R 

N S 


ETT3 N 

s 


1. 

(C 17 H 13 0 3 N 4 S) 2 Cu 

14-35 7-50 


7.93 14-33 

8.19 

8-13 

2. 

(C 17 H 13 0 3 N 4 S) Ag 

12-80 7-20 

22-80 12-00 

6-86 

23-10 

3. 

(C 17 H 13 0 3 N 4 S) 2 Mn 

13-88 8-75 


7-43 14-50 

8-29 

7-11 

4. 

(C 17 H 13 0 3 N 4 S) 2 .Fe 

15-12 8-48 


7-15 14-47 

8-27 

8*21 

5. 

(C 17 N 13 0 3 N 4 S) 2 Co 

) — 1 

4^ 

OO 

CO 

6 \ 

1 — * 


7-54 14-45 

8-26 

7-60 


272 3TK° 3TTT° 5 C 37, |> 0 

qfoijm cT«TT 

w<*BTwn?srta (I) armfw* srgw if ?r %?it 

(II) %ctt 1 1 wm, JhRtsr, smrvr gw %tar?s w° ifo ar<> tfrcf % %r 

SITO Wf 5 cn%| f% ?=T *nP?f if •tfV^-STTg; 3Tg<TT7r 2:1 | I ftfe'IW-Wo %o Wo WWT 

if STOTT ^f^TGS if TW | % TOR! WW<T 1:1% ^Tra if «Mtfl | I 

% wm srfsr-^Ff *PT wfffsrw v* 5 *ft-^r [,] sm sr^arrf^gr 

szfsRT q?T HfFFTT % STITT f%g qg — 

„ (A l A Extr )C 

K ~[Cm-(AlA Ext)C] [Cn-(A/A Ext.)C] 

sttf 'rfwwm wml 3 if feg wg | : 


HTC'ift 3 







X 10~ 4 



-&F 

K Cals/ 

Sfto 

&6X 

A 

AExtr 

Cm 

Cx 

C 

log K 

mole 

1. 

Cu- SUDSA 

o-ioo 

0-114 

4-16 

8-32 

416 

4-20 

2-48 

2. 

Ag-SUDSA 

0-044 

0-055 

6-45 

6-45 

6-45 

4-49 

2-66 

3. 

Mn-SUDSA 

0-08 

0-11 

4-16 

8-32 

4-16 

4-70 

2-98 

4. 

Fe — SUDSA 

0-58 

0.73 

4-16 

8-32 

4-16 

3-88 

2-30 

5. 

Co— SUDSA 

007 

0-08 

4-16 

8-32 

4-16 

4-17 

2-47 


WWg'tfi qftnrwf 

% arrarc 

<TT 

WTfrwqr 

wr wwwf 

% fwg fw*W WOW^T gw 


(III gw iv) srfcfqrfer f%g an tpftT | : 

%f%? tt-rt^t gwf (in gw iv) spt gfe gw wra ir flrft | f% stw wwr if 

STTE f%g Wg TOR WWW WTfcWW WWWf % WJWTWWf WT qwt$lW wff | I 

fw% 3 ri%fcrfi ?w wgwwTaff %t gwv 5 # wgwTsm wtw (gwf if wfwrr) ir tfY m 
fwwwT |, f%r^rif ^w% wsfww wtwt % wtwtwtwtwtw twtfww 3 n?wtwtw wr wwwf % fwg nfi 
RTTW SOFTT %f WTWWTg WfaWlfecT %f | I 
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STS^TC 

IT^o IT^o tt*To %o ?HTgT5T cRT 3TR° 
t?tm 5 m>RnHT, firefR *ifrfNn*rc, '♦fRw 

[srrp — snr^r lo, 1982] 

«Khl 

g«rr ^rcrcr wtt, w&r%, srm^ ^*rf % Hfsff 

qrr st^xtb #F£*ft spam fw *nrr i fsm % sprsfRu f ¥ g«n *ff?r src% 77: ^rSf srr^ 

’Tfr^JT # <3?THT »lf I t «TTg-5TT?ft3PT fs sft 3Hf% 650±10 cm" 1 TT TRt 

*rf srarf% f?r<m, smm tr# tffprf Jr OTg-simrm arprfa- 670 ±10 cm' 1 <r 

mV 1 


Abstract 

Study of i. r. spectra of quinine-metal complexes. By S. S. Gupta, S. K. 
Bhardwaj and R. Kaushal, Chemical Laboratories, Motilal Vigyan Mahavidyalaya, 
Bhopal. 

Infrared absorption bands of quinine and its complexes with Cu, Ag, Hg, 
Fe and Co salts were studied. Comparative assignments were given to the absorption 
bands of ligand and the variations arose on complexation. Metal-nitrogen 
frequencies were observed at 650 ±10 cnf 1 in all the complexes while metal-oxygen 
frequencies at 670±10 cm" 1 in Ag, Fe, and Co complexes. 

^ir^rftirar qmf % am mgarf % sfsff % arm* 11-8 ! *V srpt 3$pV p, 
ufpr q^r Jf sfpf wr feJrw t%jtt tot | f3re% srrarc qr *f|5ff % 

qnmr-g^ qF?rrfqcr *pr 1 1 


ap 10 
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itito trg-o grer, %° ar^sra aar areo ataa 
SW>TTcsnP 

angaf % fafaa afa, frefe am reft if afea fafsraf % agaR aar* a^ i w §g 
aatana %a aar srrtcaa aaa re qrfr^f^rcT reaT at aaa-aaa afta^ r??at|a Sr atar 
aar i arto g-qr arg % faaaa art a'aa faatrer % ara fearer =t«tt i feaa at aa a 3 ait 
cr^? fear are i agar re reaaa ct«tt srtrec as fear are i 

agraf Jr argre re farerer fafaa fefsref a, restore re %?rea fafsr % gr^r aa re 
fesrirea agaf re 1 1 5 C Sr 1 20° Sr° are <re rear Sr art Sr rea arat rear strt fear 
aar i aramat^are aftfsrar areaf % arera? #rea KBr fe?re fa Pa % qfrea-grea arsa 
237, arreraaret sRr are fea a^ (fea 1 % 7) saa a grsr a^aja araarn tot re 
resaaa at% fare aar 1 1 

aferero h«tt fetoat 

amreas: aga sag re feto % srsretrer to Sr sftaaa ar rear f i a to fare 
res a reg-sre^tres ar mg-areataa % are rere are Sr astres srrffcr % ff area f i fefes 
a§af ret arg-SRatsa are reg-areataa regfe sRret 1. Sr at af f i 


areat l 


arg-arearrea 

regreafre af a re gs sngfer 

arg-araataa 

arffe 

faSta 

l. 

C 20 H 21 O 2 N 2 . CuCl 2 

650 

— 


2. 

C 20 H 24 O 2 N 2 . AgNOj 

660 

680 

arefe % reaa 

3. 

C 20 H 24 O 2 N 2 . HgCI 2 

650 



4. 

C 20 H 24 O 2 N 2 . 2HgCl 3 

660 



5. 

C 20 H 24 O 2 N 2 . FeS0 4 . H 2 0 

650 

660 

a?^a aar aa 

6. 

C 20 H 21 O 2 N 2 . CoC1 2 . h 2 o 

645 

680 

aafe aar aa 


'Sajar afegra srgast are retsrs 1 - 9 - 1 , arreratat 1 - 10 ^ era are are aftaa | UJ srt at at 
reg-ar^as rersfe a Sm res 1 1 Prsanm-fresT ags arsife at gfar 810 are 1370 
a 1380 cm -1 re srra assm to grer ftat |, asfre fasrefas-arrea ags if a?te 
^t aafrerfe 1220 aar 1350 cm-' <r res aaatrea to rear ftat 1 1 rerreaare stares 












mml 


I 






of:,;. >v| 


If * 4$ :;v ‘ 

Wfaill. 


; itk'vniw'f.jvi 

SiM 

‘sT • .* 1 
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trg'o irg-o y<TT, %o 5T«TT 3ITT° 

% Sfgff % f^rspjr 5 T| ?r T?r fprr f% vi% tr^ 3^5 ^ 44 *ft ^-^OTt 3 R<crT sra ffr 
|3tt I, fsrcr 1 # f^rfarfe^ tre srofTcft 1 1 


44^TT?5T-3TT4^ 

2F4T?TT^'^T5S 

820 

820 

3180 

3190 

3420 

3500 


flfsrf % apq- srsrcffaur tre 44 sram^ 4^% % ®r§ tstt *ptt f% gr^fa^r 44 % arcm^ 
tw ^ 5ft fo 920, 980, 1400, 1660 OTr 2950 cm -1 <TT STTH fl% f , % si^^nir t^r Jr 
?ff srg% % TTcf =rr? Jr 4 ?rf fasw qftcrag- grfr arm fstg% 4 f w frar 1 1 % #jpr 
^TT% Jr ^fg-gr ^4 4>r eTtirt^ ?rff 1 1 
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fttWffT-SCTg 

srq>R ftafa tfwfftar gq if qwR, *twr! arw fewa: wf?ff % 3 wwwt Jr 
'ifftwr dff ttst wtt aw ft arrowr crsrr qffsrrw % affarf if spftq? if ir 1080 <rw 
2640 cm -1 WC sr^?fknr TPTT WIT aft gs qsfftTFr % 1060 WTT 2580 cm- 1 T* 5 TTTI 
*s*fa*( % ftw I M[?|% *T| we fTcTT I ft %?ar armrT gaf qrTww affaif if fr feftwr 

^aqfffar wj ?rw ar Tfr 1 1 

W shfr sragar sftsm if ftg nq arwaw aqqwrt % arm fq-^r ?fft qw if ftf wr 
wrw^arr argwftf ir, Ffqwff WFTW'ff fafwff ir, ftsim srfqftf ir aft sp? tfffoqr-warmf^ 
g^rf % arrmr <r ftfavr qqfw^r-mg affaff qtr arwR-ft (II % V) <fr *rf f 1 % aftt 
aRwrni gw am qfftar [12 i ?rt ?f *rf %?qirfwr-wg aff ar arwr waff % anj^q- 1 1 

fcT5nTT-5Tm 

irerqr faftsr affaff % ararw writ ftqwft % ffttr ww |aff #q£fq>aar, ^rrnw % 
rft 5ftsr qwf t gftmti 3 t?r qrw % farg trwft , aftaftarrar fwrw ^ftmaw, srTqrar % 
arrwfr 1 1 sift qrft if arrftqr anrwarr If ^rerq>fw g° affo aff° % sff wwd 1 1 
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3. gw, tTtfo garo am qfftar, arRo, afto ffftwr %fto aftarro, 1975, 52, 642. 
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sft-sftermeft % % s'* *roh: 

3TSWT 

?TR H«fT Tr|7T |% 

[5TT8 — 30^,1981] 


STRTST 

ST?5cT sm 37 trsf ^HT5T 37^ STS' 5TTT SPJvB ^frTcT WI^PCW 37 

3% srfgftr 37 ottIt 3rt3 gtr 3"tl 37 % vmn: 3§73f % f%t* spit? tsvpt 5TT8 1 1 

Abstract 

On Lagnerre polynomials of two variables from the view-point of Lie Algebra. 
By Rajendra Math Jain and Mahesh Dube, Department of Mathematics, Holkar 
Science College, Indore. 

The object of this paper is to obtain a generating function for the Laguerre pol- 
ynomials of two variables using the techniques of continuous transformation groups 
given by Bruria Kaufman and Mrinal Kant Das. 

1. 37 3TT 37% <5n%t 3|73T 3%, fKff % Tt =3Tf % ^Tf'T^qTftT^T TH37 % 

¥7 %, f3*7 3337 % 'TfOTTfe fTTTTTfr 3377 | [1_3J 


fti-n, 1+a, 1+p; x,y)= 


(1- 


- Mrg , L?>\x,y) 


( 1 . 1 ) 


^ STg^ ftpR sr^^T 3TRcff ^ 1“ 


a a 
— (- v — 
^0 y 


dx 


L »• O' (*, y)-n Lf * (*, y)- ( °' ”^ + ” ) IT.V ?> 


(2-1) 


AP 11 



284 


’TT'T t?T 5T«TT ft 


(** [ 3 ]) 

srf 5 ?r sftsm [ 4 , 6] if sip; srftfsr groPr 4TOt gp[ ^ q-gq^ % 

f?rtT vjrqq; q^fq- jpg qrqqT f I 
2. TTRT % 

F n , a, p (X,y, r)=exp(«0- Lf* & ( x , y ) (2.1) 

afk 

s ~**( x h+yw ~w) w 

5ft f*T %*sft I fq> 

•S' • Fn, a , p ( x , y, t)=—~ F n - 1 , at p ( x , y, t) (2.3) 

(x, y sfh: t) % 5nT5T?r Jr nt |, fq? — 





1 ^(1-W^)” 1 


~ x' - 

exp (w'S') 


= 

! XI— w e - *) -1 

= 

y' 


- t _ 


- f + log (1 - W*) _ 


_ f _ 


exp (w3T) . F n , a , p ( x , y, r)=exp (nf) & (x', y') 


=(1 —we l ) n . e ] 


nt 


we-t 9 I — we 


’) 


(2.5) 


exp (w&) . F n , $, p ( x , y, t)=e nt . < £ n ( w ' )m e mt ( «— »)m (~P—n) m £«*, p ) 

m - 0 (-«) m n ~™ V ’ yt 

( 2 . 6 ) 

m: t = 0 tt trtr trfrwtTff t srm ftar | — 


(i-„). i (..^( I £_., T Z_)„J| (2.7) 


'3TT j| | 



WFTT 5T§7Sf 3T6IUT5T 


285 


#?T sftT ^*1 f%S t%*TT | % 


(1 w\ 


\~c ,/, (r 1 I_„ 1 I ft- ~ XW -yw _ 2 »!(c),,(w) B r (n>fl),.. lA n o, 

) ° Yi (<-> l"rP» 1 ,5 1 ~ " /I t \ /It O'. ^ \P^> y) V*"®) 

1 W 1 — w «=o (A + a ;« (-1+PM « 


^ w % we t qrc sfk (2.1 ) f-T 5prt*r vx sir stts fm |- 

<>--r* (c.i^i +*f!S- r’SO 


® n\ (c) n w n ^ , v 

“»-o (l+a)„(l + J 8)„ F ”’ *’ * ( *’ * 0 


(2.9) % cfrrf TJffr TT exp Wa 3if^|cT ^ TT 

V+w‘-we>)-t,{c, 1+;. l+K l+ „,_ we , . 1+w ,_- wil , 


- xwe 1 —ywe t 


<» » omig ** F 

ro f 0 n r 0 (l+a)„ (I+ft m! ^ ^ * (x ’ n 


(2.9) 


_ y % n M - ( c )n w" +2m ( — a — «) m (— ft— «)m .<«-,»» r(a> ^)/ y \ 

“ n =o m t 0 (!+«)„ (l+ft) B w! (— «) OT 


v y (”+”*)' ( C W ^ n+2w (-a-w-7w) w (— ft— n— m) m , jS> , , 

i -0 m=o (l+ a ) n i m (1 + ft) n+m ( — n — rn)m ml n 


(2. 1 0) Jr 2z t 3fK c "Ft V t Tf^-f%cT ^ TT 5WT 

(1-2zm;+m' 2 )'»=2’C (z) w n 


(2.10) 


srato qx srrg fi^rr |- 



l+a, 1+jS; 


— 2xwz 
l-2zw+w 2 


2jwz_\ 
1— 2zw+w 2 J 


. 2! C (z) . w n 
n 
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TI 5TT«T fa ?T«TT n|sT 


=0 {m-\- n)\ M„+,„ w H+2,n (2z) n (-a -n - m ) m (-0 -n--m ) m £(0) fi) 

0 (1 + a )nf»i (l + ^)n+*» ( — /I m )« ” 

tsrafr c”.(* 

f^![T 

1 <fto cTZTT %pt ^ 'Sft, Fonctions Hypergeometnques at Hyperspheriques. 

q-pct 1926. 
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4. qrfa>*PT sfctrr, J. Math. Phy., 1966, 7(3), 447-457. 

5. tfotTS?, fo sfto, Obtaining Generating Functions 197T 
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ms sm smff s h-’sss 

ms f ® Tfrms 


3rrc° mn 

nfwrcr farann, aftsm sfcnrc 

' e J o 

[5TTRT — 5R?rct 20, 1981] 

srcis 

prefix *mr apr ?[i ^4 factor ^ Tl ft 'rc pra 1 srJhft ^1 wthi 

pf | | ^pit <E*TC cT*TT PT^ffTcT H-r^ % ^FTT'P^ff H -^ PT 

spt «WV % ir vjvuppp aR *r ppp 1 1 

Abstract 

Some results involving Gauss’s hypergeometric series and generalized H-function. 
By R. K. Saxena and G. C. Modi, Department of Mathematics, University of 
Jodhpur, Jodhpur. 

Seven theorems on Gauss’s hypergeometric series associated with generalized 
H-function are established which enable us to evaluate integrals of hypergeometric 
function and generalized H-function in the form of series of generalized H-function. 

l. srcaram 

sftgar sptp «ft ctpt ?Jrcr 15 ^ srro wJr ^ fcJf trn 'rfrwpff "fit flsSi^di 

% pref? er H-w r Jr pra wrr art *«tmr 1 1 spJf Jr <ps hP^uh 
% <rfwr % stpk f> i nfaratu tfVfJwt Jf 3 tt% ar% srw: ; rPT?cr idRiw % hRuii'h) 
it ^ cfip ^rT ^pt ^ ari%- 1 1 


AP 1 
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zrefrrr cm 


^?TTt 4] % t TfuffcT ctm ^mT [3] gTTT mfw *m%cT H-VftH «Pf JpfiTT 

% qfT*rrf«ra q# sr^fgrcT fw m?rr | : 



= #, 


1^1^2^121,7) 


e,U:c;],f,[zj:d] 


f 

(e, 9) 

X 

(a, a); ( c , Y )* 

y 

(/, <f>) 

w. 

(b,P)i(d,B) s 


1 

~~ (ini) 2 



x x (s) x 2 (t) x s (t+s ) x-s y-‘ dsdt 


(1-1) 


wl^t fecT g'JFT'W ^ Wrf % # fa%f%5T f%9T 5TRIT | 3 tH 

m x n x 

n ixbj+pjs) nrn-aj-ajs) 

1 1 

Xi(s)= — 

n ni-bj-pjs) n r(aj \-ajs) 

Wl+l Wj+l 


m 2 n 2 

n r(dj+8jt) n r(i-cj- Yj t) 

*»(0-— 

n r(i-dj-8jt) n r(cj+ Y jt) 


TI r(ej-u9j) 

?r«rr x 3 (u)= 

n r(i-ej+udj) n r(fj-uej) 


ffTRfcTfecr SRyfrrcT ^ ^ *rTcft I : 

(i) 0 <k x <^, K 0 <« 2 <C, l<m 2 <D, 0</<£. 

(ii) /, m x , n u m 2 , n 2 , A, B, C, D, E cT«TT snjor | I 

(iii) ^PTFfrn % Tf?T ?n^r I I 


* (c, y) & (C 1} Yl ), (c 2 , y 2 ), . . , , (c c , Yc ) ^f%cT sjtcTT I I 
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(iv) WTC5T a, b, c, d, e,f, a, ft y, S, 8 cT«rr <f> 37^1%^ | ^ SPTSfi a, ft y, S, 6 ?f«n 
<f> EFTT?*^ | I 

(v) OTRrsr (1.1) srftWRt ffaT I qfe 

E B F A £ D F C 

&>i= Z Oj — Ufij— Z<f>j-\-Zaj^.O, (jj^—Z Qj—£ &j—Z 4>j~\-Z yj^fi. 




|arg x\< v ^ , |argj;|<~p 

m l B n l A l £ F 

<P t = Z 1 8;~ Z 1 3j+ Z aj- Z a j+ Z 6;— Z 6j- Z <£,*> 0 ? 

1 wt^+l 1 fii+1 l l+l l 


m* D n 2 C l £ F 

gqr f>,= 2 ft- ft ft £ y/~ 2; yj+Z 6j- Z ft- Z <f>j>0. 


sn^r % fc^Jm Jr fftRfafer *PTFF?r €r srrqsq^crr pft 


_ rr * „/+Ml 9 «2,roi>»*2 
— l (<T) ^B+l^AlC^F+l^BlD] 


?* 

(P, ft), (e, ft 

w 

(a, a); (c, y) 

V 

(P + <P P) (/. ft 


(ft ft; (ft S) 


Wi, oi 2 <0; i^(a)>0; 9 2 >0; jarg u\ <^-\ |arg v| <^- 

1*(p4-p|;+p|)> 0, !=1 m i! J— 1 > 2, • • .,m 2 , 

4t3T qwff ^ [2] % 3ro ^rfq-a foqr ^rr spffflr 1 1 


2. srter : 

anr fqrqftrfer qftm ^ rwr ^ i 
sr*ta l : qfq 

(l_z)H’)-S ^ (2ft 2 -f]\ 2ft z)= ^ ^z r , 


( 1 . 2 ) 


( 2 . 1 ) 



cr 5£ rr 


iio 

€t 


j 2^1 (£> V, £ + 2 ) 2 F 1 (t~£> t — V’ £ f i ; 2 ) ti \ yz ^ z 


2 ( 9 rA : - H 


f- o 




r 

(r-fl, M), (e,Q) 

X 

(a, a); (c, y) 

y 

(ft *), (r hi, /*) 


(bj); (d, S) 


( 2 . 2 ) 


5T1T 


wi, o, a <0; p 1( p 2 >0; |arg x| |argy| < "- 2 ; 

+ I==: ^’ ‘ • •» J , ' == ^ > • ‘ '» 


m 2 . 


sr^n 2 : irf? 


.Fi (f, *K £»: *) 2^ (I, v; 2 ) = £ 


r-o 


(2.3) 


at jV, [f. ,, Mi. 


£ (£l + £ a — 1) r#r „i+ 1 .»l, B 2,»»l,<»* 

3 r-0 (f-+-l?) f iI B+l,[a:0],l'+X J [B:D] 


Wl , o >2 <0; Pi, <ft >0; |arg x\ <-y L , |arg j>| <4p- 


f 

(r+1. !■>■), (e, 6) 

X 

(a, a); (c, y) 

y 

(/> <£)> ( r +2, f) 

w 

(M);(<U) 


(2.4) 


+^.) >0 ’ i==1 > • • •> m iJ=i 

sr*tn 3 : ®rf% 

A (I, %; fc 2) ,Fx (f, %; £; 2 ) = 5 C r z r , 

f“0 


, . . ., >ni. 


(2.5) 


at 5; <1-0 -* ^ . S^]*[£]* 





29 1 


g (Or C r a l+ Ml,»2.»>l,®2 

%r 0 (^iJr E+1 ’ [4:C1 - FU r [B:J>] 


f 

(r-flf f»), (c, 6) 

X 

(a, a); (c, 7) 

y 

(/> <0> ( r +2 ,m) 


(b,§y,(d,8) 


( 2 . 6 ) 


«>!, o) 4 <0; <e x , 9*> 0; |arg x\ <-~, |arg y\ <-^ 

i? ^1 + /t ■i'/ x * = ' ‘ ’’ 2 = 7> * • •» ®*i* 

sr^TJT 4 : qfc 

0 + 0— fl "t" 1 ?! + 5 "t _1 72 

cr«rr 3^1 (0. Vi> 0; z ) *-^1 (?2> ’fe; 0; z )= ^ £> r zf . 




r-o 


( 2 . 7 ) 


g) f (1— z)-Zi-te+i- 4 F 3 f|i, 0— %> “2^> ^ 1+ 2 2 (i_ z )2] 

J 0 L 


**i$* 


J? (0)r(0 + 0-l>^r 

= r fo 15+55; GTOT £+1 > [ ^ :cLF+MB:D] 


f 

(r+l, M ).(e ,0 ' 

X 

{a, a); (c, y) 

y 

(/, 4), ( 2 +r, m) 


(*, jQ); (d, 8) . 


(2.8) 


5 f§t Pi» ?2>0; w i> l ar s *1 < ~ 2 5 l ar ^ ^ < 2 


^^2 


J? ( 1+fA ^ +fI f) > °’ Z=1, ‘ ‘ ” '” I ’ J '“ 1 ’ * • •’ 


m 2 . 


5 : qfe 


(i _z)5+’>-S-i'* 3 f 2 (2f, 2rj, £ 21, l+ij+J; z)= 5 £r z % 


( 2 . 9 ) 
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cfr A (I, v, £+v+& z) a F 1 Q+t-ri, i+C-i; 21- 


; z) h\£ J* 




(r+1, /*), (e, (9) ' 

£ (£+i)r Er rjl+l,n i J « 2 ,m 1 »m 2 

r f 0 ( 2 £-f 1 J+$) r £+y-a'],FH,t 8 :D] 

X 

? 

(a, a); (c, y ) 

(/, <£), (r |-2, /<•) 

1 


(M);(<U) 

STfT ft, P 2 > 0 ; «!, 0 ), «S 0 ; |argx|<~~, [arg j| < 

i? ^ 1 +/a |+^|)> 0 , i=l, - • •, m iij= 

1 , • 

. ., m t . 

6 : 



(l_ z) E+x-S 3 f 2 pf, 2^, f+fc 2C, £+ 8 J-H-; z] = £ F r z% 

r s 0 

at ( a-^x (£, ■*?i f+’J+i; z) 2 F x (£— f, ?— ij; 2 £ - 17 - 
J 0 

-M-l;z) /f[^/z 


P» 

(r f 1 , /x), (e, (?) - 

_ ? (Or -Fr r»^ + 1 J n l> n 2 ,wi,ma 

r „ 0 ( 2 J-|-ij+l), • n £+x J [a:o] ) F+x J [B:o] 

X 

J' 

(a, a); (c, y) 

(/, *), (r+2, /x) 



(*, J9); (4 s) 


5T^f ?i, ? 2 > 0 ; "i, w*<0; |arg x| <-y*s iarg j| < ^ 2 ~; 

' R ( 1+M | + ^f) >0; f=1 * * ' ” ■ ■ ■> «*• 

5$T*T 7 : ?rf^ 

(l_ 2 )S+i-r-i/« 2 F, (2f-l, 2^; 2f— -1; z)= S G r zr, 


f« 0 




j 2-^1 (£, ■>?; ?; z) jfj (£— f+£, £; z ) /jr 


JCZ^l 

.yzP 


dz 


( 2 . 10 ) 


( 2 . 11 ) 


( 2 . 12 ) 


(2.13) 
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? (r+ 1 , M), (e, 0 ) 

8 J£j~4)r ^ rr^+ 1 >ni."2,Wl,'”2 x “)» ( C ’ y) 

= r “° ~ TOr ' , a^r+m 

- (A, P); (4 S) 


(2.14) 


<jj*CP YpCp* 

?1, ?2>0; <*>i ^>2<0; |arg |arg j| <^~ ; 

jR (l+/*|+/*^-)> 0 , i=l, . . ., /wi; 7 = 1 , • • ., m 2 . 

sqqfar : 45ft [1] % 3rprr ^f aw | ft? 

,F t (£, % Z i-fc z) 2 f x (t-e, Z-v; z+i; z)= J ( 

(2.15) Jr #[**£] % 50TT qR% am z % srfa 0 Jr 1 sqr qn?r qq 

j* A (& ’i; £+i; z) 2 Fi (£-*, £-*?; £ +1; *) H \^ z l\ dz 

_ f 1 § (Ql zr 4 h\ XZ %z 1 

Jo r =0 (Z+i)r ' M ' 


(2.15) 


(2.19) 


( 2 . 16 ) tfmnwr am % st>*r qft fqfamr qn?t qr am ( 1 . 2 ) % asr qr aqiqrsr qa 

TTTH fmPTq% m ?5 q%q 1 STTH ftcft I t 

$ra 2 % 7 aq? qiraf qft aqqfaat oft ara q^rfi 1 * 51 % aqata sra ?at aqf mq qft 
5TT qqrat 1 1 

3. fafw 

fmafafera qftonq fqsJr sr^ma Jr fmt mt qfwaf % ^prqT Jr faqmfr | sftq % 

(2.2); (2.4), (2.6), (2.8), (2.10), (2.12) xg (2.14) ^ qf^ff % 

ara qfamErt % aranra anj ft?r | 
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cfSTT 


1 

f 

(r+ l,P)>(e,6) 

(Or (Or r ,/+l,»i,» 2 ,»l,»>a 

(f+fy f(r f 1) "e« > ^:o]^+M*:P] 

X 

(a, a); (c, y) 

y 

(/. <0, (2 hr, J*) 

1 


(*■ j8); (0 8) , 


j 2^1 [0 £i — i! f Hi! 4z (1— z)] -^^, z |Li]^ z 



P* 

(r+ 1, /*), (e, Q) 

(2 0 — l)r (20 r 

(£+&), r(l+r) "eH.[-A:o],w.IJJ:oi 

X 

(a, a); ( c , y) 

y 

(/, </>), (2 hr, fj.) 



(b, J3); (d, 8) 


J (1-z ^ 1 aFl 5 4 (1— z) 1 


“ (Or (2£ r i+ •l.Bx.ns.mi.m* 

" r r 0 (20,r(r+l) "eW,W:oi^h,ib:di 


(1-hr, /i), (e, 0) ~| 
(a, a); (c, y) 

(/, <f), (2 +r, M) 


t l (8, $:(<*, 8) 


j o (! — 


* 2 3^2 


Zl-Vl, 


0 +• 0 0 i~Q i 


2 2 
£i +0 ^l+Ca? 


4z 

(l-*)'*" 


(3.1) 


(3.2) 


(3.3) 




xz w 

Lyz' 1 


<fe 


v (£a) r (^l4~0 Or 2 )? 

f-o Ui+Wr (£i+£ t ), r(r+l) 


„i+ 1 ,»l,«2.»»l,*»2 


f 

(r H 1, (e, 0 ' 

X 

(a, a); (c, y) 

y 

(/> < 0> (2+r, m) 

\m 

(8, J8); (rf, S) 


(3.4) 



sfwt cFTT Smfffcr 
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P * F 1 (£+*. W-r, 2C-v+b ft 

Jo 


H 


' XZ V 
.yz* 1 


dz 



f 9 

(r+1, ft, (e, 0) 

$ (£ + -|)r (£— ^J+ 1 5 « 1 3 « 2 j w 1j W 2 

A (2£-i?+i)r F{r f lj ZI eH,W : oj, |f +i,lB:in 

X 

(a, a); (c.y) 

J 

(/, ft, (2+r, ft) 



(6, ft; (rf,8) 


£ *Fi (£, i-v; 2£-v+b ft 


(3.5) 



<? 

(r + l,ft, (<?, ft 

? (£l~ ftr (Or r ft-l,'*l, B 2 , m l , m 2 

X 

(a, a); (c,y) 

"A ( 2 £~T? + £)r HH- 1 ) "E+I.urof.m, ib:di 

y 

(/.ft, (2+r; ft 

' 


(5, ft; (£ 8) J 


(3.6) 


f o (i-ft-” A (i, c-v-i; t; ft H [ X y Z l\ dz 



!* 

(1+r, /t), (e, 0) 

® (£— £) r ft+ftr IT Z+i s »x,«a,«»i.®»2 

r r 0 (O f r(r+l) e+i,U:c 1 ,f+i,[.b:d] ! 

X 

(«, a); (c, y) 

J 

(/, ft, (2+r, ^ 



(*,ft;-(<U) J 


(3.7) 


qfirfJT(3.l)fJf+*-ijOTTf«-»(Tpf8IT«r«wr) Hi, (3.2) cT^T (3.3)5? 
£=-« (3.4) 5f ^+v=—n, (3.5) 5? (3.6) if £=-n ^ (3.7) if 

ij 4 .^=- n ?fr (1.2) % qr^ir PrRrf?rfer srarc suffer 


r[ „ , ,N 


" 

(1, ft, («. ft 


(a, a); (c, y) 

7 

(2+n, ft, (/, ft 


(6, ft; (4 8) 


AP 2 
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ar*rr mCr 


f (HI, M), (e, 0) ~1 
I 

” ( — ri) r „/+l<ni,n 2 ,mx,m 2 X a )’ ^ C,y ^ > 

« Ar+D / W:o],m.I*:«I ^ (/, <j>), (2 |-r,/*) | 

„ (/>, j8); (</, s) J 

5T|r a) 1; a) s ^0; ?!, p 2 >0; |arg x| < y— , |arg j| <-yS 

(«+l)>0; jR^l + z* J + h-j) >0 ’ 1=1 ’ ’ • •’ MtU** 1 ’ ■ ■ - m a> 
s^i [~ n > 0 ~ il — M + 4z (1 z)] 

- (r+ !,/*),(«,*) 1 

_ 2 » (2 £ x l) r (— 2rt) r 0 /+l J »i > » 2 ,m 1> m 2 x (x,a);(c,y) 

« (-n+WrAr+1) ^ (/^), (2 | r ( /,) 

. (6, 0), (4 S) 

WfT " 1 , *>a <0; ?i> ?a >0; |arg x| <-yi , |arg j| <~— , 


> (3-9) 


jR(i+^ |^+m y-)>0, 1=1, . . »*i; j=l, • • "V 

Jo ( 1 “^" 2Fl ^ +w; 4 (T-z)] 


r (r f 1, /x), (e, 6) 

T (Or ( ~2w) r /+l J n 1 ,n 2l m 1 ,,«2 X ( fl ’ ^ ( C > V) 

■i^Ar+l) ^ (/> ^ (2 . K> „) 

_ ( 6 , | 8 ); (rf, 8 ) 


5f^T " 1 , "2 <0; ?!» P 2 >0; |arg x| < |argy| <-y^- 


Pld-uAl W 


*f 1+/* f +/* J>0; /=1, . . m t . 



fr^sirrMta sfwt <r«n mffcr H-q^ra - 
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[ (1 — zy-Ji-Sa a F a 
Jo 


„ £ 1+^2 ii+liZlL- 

ii—Vi’ 2 ’ 2 ’ 




xif 


— 4z 


(1-z) 2 




dz 


’L (b)r (Ci+£ 2 -~1) >- ( K )r 
r f 0 (5 1 --n-’?)r Tk+lJTWPt) 


1+ 


’ 

(7+1, A ( e > 0 ) 


(a, a); (c, y) 


(/> $)> (2+ r > f*) 


(6, J8); (rf, 8) J 


(3.11) 


^ wi, "2 < 0: *i> l arg < "IT ’ ' arg y \ < 2 * ’ 


*?» . 


r (i+m I==1, • * ” ‘ ' ’’ ma ‘ 

f s F»a+£, -»;£-n;z)H^]<fe 


» C+«r(-»)r W l + V‘l= n2 ' mi =™2 . 



(1+r, i*), (e, fl) 

X 

{a, a): (c, y) 

J 

(/, *); (2+r, M) 

l 

(*, P); (<*, 8) J 


( 3 . 12 ) 


«i> “a 


<0; ?x> ?• >°; l ar § x > ■< "T^’ |arg> ’ 1 < 2 


rr<f 2 . 


b * ■ ■ d i\^0: 7=1, . . ., m{, 7=1. • • •> m a- 




P 2 Fx (£, 
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[ OTI *ffe 


v (~ n )r (Or 

rZo (Z-n + $)r p(r+lj n E+hlA:ciP+i,[ir.Dj 

o>i, «>2 <0; ?!, ? 2 >0; |arg x\ < ^ , |arg y\ 

-R ~r/< -r~ ^ > 0; j= 1 , . . m 2 , i— 1, . . /«*. 

j* (l_z)+"+^ a F x (i :+n; £; z) dz 

_ £ (f— J)r (— »)r rr i+1 .ni,«2. m l. m 2 

- r fo (£) r r(r+l) i3 B+i,U:0]/+i,Ei<:/>] 

5Tff <oi, <o, <0; <p 2 >0; |arg *| < -^L., |arg ,y| < ; 

^ L +^| L )> 0 ; i ' =1 > • • ■» 7=i> • • •> «». 

frcrercn-srm 

fe=PFS*r sfto 3 tro fipnfT % srrR-Rt | w ws cferO Jr srtarr^ 

fen i 

1. %€f, t £T° Generalized Hypergeometric Series, tffer t*«Rrt, 

1964. 


(r [- 1 , /*), (e, 0) 
(a, a); (c, y) 

(/. <l>), (r f-2, /<) 
(b,p);(d.8) 


(3.14) 


(I +r, /*), (<’, 0) 

(a, a); (c, y) 

(/> $)> ( r +2, p) 

(6. 0): (</, SI 


(3.13) 


2. ito, Higher Transcendental Functions, *TPT 1 , TFPTTTf^^T 1953. 
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3. lifter, <ft° tfto im*m, ^o, Univ. Nac. Tucuman Rev. Ser. 1971, A21 
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4. 5SR%qT, 3TKo %o, 185-191. 

5. Generalized Hypergeometric function, Wtnff^r, fewfV, 1966. 
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F } 3T|q* % 

*fto trqo STRcrFft 

|ST qRT, TfaSTT 5TfT, TT«m (*° 5to) 

[ srra — •RidW'C 12, 1979 ] 

STTTTCT 

5rqf=r Jf jpffaT SRT 3T<2PFT f%2r 7^ Fi ^7 71% 7g7? % 575 = 5 ^ % ¥fetT ^7 
% Sf^^r rPTT f%7 7% | I 

Abstract 

Generating functions of the polynomial of the form F*. By G. N. Chandwani, 
Budha Para, Koyla Badha, Raipur (M. P.). 

This note records analogues of Rodrigue’s formula and bilinear generating 
functions of a set of “A polynomial of the form Fj” studied by Manocha. Specialisat- 
ion of parameter yi elds known result. 

1. SScfTTHT 

trW 2} % 


Sn (a, p, y, x, y)=^r F i ( -m; y; a; X ’ ^ 

eflr 3TS777 f^T | F x % T^pff % % | fsi% 

, . fl a o . v ,a _ v v (a}m±n(p^m (g 2 )n 
Fi (a, P x , Pz> x > y)— F (fi 3 )m+n. ml n\ 


m = 0 n= 0 


(i.i) 


(1.2) 


% ^ Jr fw 77T 1 1 
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3ft o qq'o xrt?^ft 


srsg^r sm ^ft 'f w % arg^T ?t«tt w sprwj'prcf 

qft g^fTT 3 ttt 1 1 

p- srq% sn%w if ^ mz wf ^t ^>t ^ i 
I. jrW 21 g-^sr (3) w st^tt : 


2 $¥-Sn (a, jS, y, x, y) f»-( 1 -0" X F x (A; P, y; a, , f^~-) • (1.3) 

n—o V a )^ ' / 


sfk ^n^sr ( 1 0) | : 


2? ( ) S»+kt*>V> Y>x,y) t n 

=(i-0^ y ““"* 0-*+* 0“^ 0 -'+3 , 0“ y 

X,S * ^a, p, y, **'• TT^q^7j 

gnr^forcr % *r§ f^THT ^t l^RTT | fr 

K a )p ( a J rp)q == ( a )p+q 

2. ^r sr|m»r % m tft wmr t tf^t i 

g^r % sppr 
Sn (a, Pi, p%, x, ^) 

- ^ <- ft; «; *. « 

Sn (a, ^2> 

- (-»^jgffl '(*.)T tA« «-«. ft- ft -* * *• *» 

II. fsftsfa 3F* 

Z s n (a, p u p t , X, y) Fi (a, -n, b, a, d; u, z) t n 


(1.4) 

(1.5) 

( 1 . 6 ) 


( 2 . 1 ) 


(2.2) 
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F x ^ srrj wr 

=(l-0^ 2+a_o (l-t+uty a (1 -t+xt)-Pi (l-t+ytyh 

n , , „ 0 , xut y ut zQ — 0 

xF g (ci, Q> a, b, 0 l5 p 2 » a ? a > j t-\-ut 9 1 t-\-zt 9 1 — t-\-zt 

3. ^fgin 

(2.1) 

(2.1) 'FT TST 


- ( T,' )I ‘. a T^* ( t -)' xfr .i' (a) * (-». A: «. *. >) 

(l-A), »! 

(— 1)” x l -0i+ n (f0» r ( 0/>+g (gi zUlfi ihh yfi+Si-1 1)0 

- (1— &)„ X n! />+ ? <n P'-qH°)p+q 

( - l) n X 1- ^” (a)„ J, (—»)£->? (g 2 )g (P+ffl)- x />+^! X-B J, ? 

(1 — ft.) n X 2 ! ^+y<n /*• ?• ( a )p+q (Pi n P 

(a)« ( — l) ra ^ (~»W (A~n) n+ p (P 2 ) q XP >■? 

n\ (1— i3x)n £+ ? <n /»! y> (“)/>+? 


3W (Px—n)n+p=(Pl— n ) n (Pi)p=(- 1)" (! Pl)n (ft)* 

?FT TTFtF *FRT TT 

(a)n j. (~”)P±9 (ft) * (jlk. XP F 

p+q^n pl ?• ( a )*+? jP‘ ?• 

=^TTT TSfT 

^ spftt (2.2) ^ ^ 1 1 

(2.3) ^ OTTfrT 


3FT 'TST 


00 


= 2 S n (a, j8 , ft, x, j>) ft (a; 

n-0 


— n, b\ a; d; u, z ) t» 


= 222 
nr 0 ^“0 <p0 


(<*W (-”)* (% 
(“V 4 ! 


uP Zl t n S n (a, ft, ft, X, J) 


A P 3 
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3ft o TTq-o TrrecTTfft 


.HI &&P 

nr 0 p m 0 ^-o ( a )/» (“)<? ^ 


, (**) (-«0* z? f» S„+, 

(a, ft, ft, x, y) t» 


— jr C fl )p+g (&)< ?.._ 2? / u a/> (l— <)0i+ftr“-/’ (1 --r l-x/)"^ 1 (1— t -fyf)-fo 

p, gr.Q (a) j, (d) q q\ 

xsft,A,ft, T -dhu-iWyt) £(1-4) % wPr%-3 

= a— r)ft+ftr« (l-f+xf)"^ (l — r+yO^ 2 ^ -^cn^ <lZq 

q>** 0 «* 

v f MilL ? f« 8 « * y \(:~ ut Y 

X p-o~Wp S p[ a ’Pi’P*> 1 ~t+xt • l-t~-yt )[l t J 
= (1 (l-t \-xt)~h (1 ~t+yt)-fo 

x 2 Wit™ YYrr * H fc - 0 -r 


X 


y ut 


(1— t+ut) (1— f+jtf) 

= (1_ t)Pi+P 2 +a-<* (l-t+xt)-fo (l_f+yf)-fr! 

s , “ ( a )/>+9+r (Pi)p (P)q (fitdr ( x ^ _ ,Y 

p, tr - 0 (<fy (“W* ?! r\ V(1 -t+ut) (1 -t+xt) J 


[(1-3)%] 


X 


J W* 

\ 

(1 — f-t-Mf) (1 - 

-f+yO/ 


y ( QwHi Y 

/ \1 — t+ut J 


= stfSPT Tiff 


fafw 53£Iiq 


(2.3) if u= 0 afk ft c£«rr ft spt arrrsr: /S cr«n r % snr 


J ft, (a, ft y, X, y) 2 ft ( — 71, A, a, z) f n 
nr 0 



F 1 ^rt gr|q? % qjqqr q^rf 

=(1 — t)*+P~ a (1— f+xr)~ft. (1 -t+yt)-fa (1— t+zt)~ x 
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3ft qq? WTcT qj5T |l [21 



!• ^^qt, tio, Higher Transcendental Function. STFT 1, *n>inR»<rT, 1953. 

2. trqtqr, tr^o q?fo, Rev. Mat. Univ. Parma, 8, 143-48. 
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cT«¥T 

q?r° ct«tt qmcr 

«ifaa fasrm, ff?§; forafonera, aranrcft-5 

[ STB — 'Jp 10, 1982 ] 

HTTTO 

*Tf SSUT f% exp (-t 2 ) 5W exp (-2x0 (x>0) SW p > 0 % faq LP( 0, oo) 
Jr sfvpt 5rt ^rr | % §ttt ^ ‘gmrtV srafum ^mr fw mq i 
p urn * % srv?r 'tjvpt % Jf am am 1 1 aa fafa ?r erf (x) 

fmaaa stth ftat | faaa srfsr^aa smfsrn afe anaa 0.04 1 1 


Abstract 

Holder’s inequality and the error function. By V. L. N. Sarma and 
Hari Datta Pandey, Department of Mathematics, Banaras Hindu University, 
Varanasi-5. 

The observation that the functions exp (— t 2 ) and exp (—2x0 (x>0) are in 
£P(0, oo) for all p> 0, makes it possible to choose the “best” Holder inequality 
satisfied by them. The corresponding best value of p turns out to be a rather simple 
function of x. The method yields a lower bound for erf(x), with a maximum relative 
error of about 0.04. 


% fe 'rmi [2] fmr 

C 

erfw -^ri>" ,,ft “ 1 -7i £w 

sttt qfwftrar fern | 

E(x) = f e“ (2 dt (0<x< oo) 


(1) 
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sfto tt^-o tt^-o ?r*Tf cm Trotq- 


^■rWcT spf ?TMT3ff Jr TTfc^yjf ^iw 3RT ^RcfT | I ft?ST ^ STflfw =PT *TP5J% 
% E(x) ^T ^fcTT | 3Tcf: f(x) =PT *ft I f%3RT m if, W wtsm Jr $ 

*rf f=rfsr spt ^srifm 3T-JT q^pfr % f%q; fw m gw | f%?§ ?gJr arwfsR. sftsrrfora- 
sr^srr srrcft 1 1 

( l ) Jr t=u +■ x wr tt f*r | fa 


E{x)=e~ xi f f(u) g x (u ) clu-e-** F(x) 

Jo 

F(x) €t 3-<T3'tK snrr^ % *n?r % tft Jr qfwfar fw arreTT 1 1 
/(u)=e~“ 2 cT^TT g x (u)=e~ 2xu (x>0). 

sr?Jr^ p> 0, % f^rtT cfi^r?r / cm g x lp(0, oo ) Jr ^ffr f 1 simn t 

ii/ii -&n- iwu-ur 

ll/iL=l= lim ||j%, H^IU— 1= lim ||$-*||p. 

p — >■ co p—~b i 


eft ft?^ ^ % fJf 


1 , l 


*W=lfX*)|<||/|k UfoUp, (1 <jP<oo; ~ +p =1) 


1 M* 1 - 1 ^ 


(2) 


&H)} 

srrg ffcTT 1 1 ^r% gr«r ft f Jr srRffa^ 

n\f\\x\\gx\U=W* 

[ll/IU ll&!lf=-s-. 

snre iteft | i ??r crRff srsrfir^Taff qft trw«r *rfaer qntJt cm - % fa<r ^ f^Jr |jf 

P 

0<F(x)^ inf H(s,x ) (0<x<oo) 

0< S <1 

sjth fHT |, ^f qfJsrm % st^r 

*<»• HtT [s( >-* )r <° <s<i) 


(3a) 

(3b) 

(3c) 



"Ft ST^rfir^T cf«rr 5rfe 
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H(0, x)= lira H(s, x)=--~ 

s — >o *,X 

HQ, *)= lim H(s, x)^4~' 

I % x>0 % f^nqr H(s, x) Hffr 3RnT5T [0, 1 ] Jf IRT ?fmr armrfapp cf^ffT 

3 RT: [ 0 , l] Jr f%*ft fiFf 5-0 W ftrwrsF (infimum) srra |TcTT | 3 fk 5 0 

x qrr l 


H(s, x ) ^TpT^tn 3FRFR 4n?T TT 

1 8g -los *V^ ? > 1 


#35 


1 -5 2 ■ 

dH 


g jf/ 

= 1 "% H [ 0 , l ] Jr srta ?rff jfrt | sr: — ?r?ft sfhc %^r ?nft *ft<r wit | sr 


log 


X\/(tts) 1 


4(«) 


m 


(5) 


1-5 “2 

spRT, SR^RtT:, <3R srk %aR 5R 

+ 5 + 1=0. 

=fTqr x>0, 3T?r: 5 it fjjRTrft %^5T (root) fRT |, 3T«rfg; 

5 0 =m— 1/^—1 sr^f f*=l+-^x 2 . 

ft? | f% s 0 [ 0 , l] % 3 Pcr?sr 1 1 ?pcr qfR*R Jr qm =q?RT | f% 

(™U„-ls-. + i4] fl(s - ;c)>0 ’ 

sfk fcr faRR q^ qfqt | fq; sjfcftq srfJra-iRT 50 faqq s^tncra: ( 0 , l) if H RPTfa 
f?rffcnS 5 | | 3 T 5 T. H 3 Tq?TT pTRcPT *tr, *tht f% H 0 (x) q?t s=s 0 it sngqjq WcTT 1 1 srft «ft 

H 0 (x)^H(s 0 , x)=^T el/2S0) 


qrif 4(a) *ft ^rat^r srr H(s 0 , x) % *r<*nqr<nr Jf srgrfi frar 1 1 
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=fto tt?t o tjpqro 5nrf rr«rr ffetr Tn>t?r 


W STfK 3 T?cT if ^ STTfl ftcTT | f 5fT 

erf (x)>l \- e 1/2J0 " x2 =^W= ’THT . 

V 77 X 

3TTTT Trf grw IT? ff^RT ^cft I fa %fe [erf (x) -<l>(x)\, »FT TTT'T x-,--=0.3 % 

TOT 0-007106 ffar | sik srNfsr^ [ l_ r f ”(**y ]> m T^rcPT *th *=0-04 % fro; 
SIWT 0.04153 ftrTT | I 




X 

erf (x) 

cj>(x) 

erf (x) 

i .J£*L 

erf (xj 

002 

0 02256 

0 02170 

0 0008622 

0 03821 

004 

0 04511 

0-04324 

0 001874 

0 04153 

006 

0 06762 

0 06488 

0 002743 

0-04057 

008 

0 09008 

0-8661 

0 003468 

0 03850 

01 

01 125 

0-1083 

0 004120 

0 03664 

02 

0-2227 

0-2164 

0 006295 

0 02827 

0-3 

0-3286 

0.3215 

0-007106 

0 02162 

0-4 

0-4284 

0 4214 

0-007027 

0-01640 

05 

0-5205 

0-5141 

0 006428 

0 01235 

TO 

0-8427 

0-8405 

0 002178 

0 002584 

2'0 

0 9954 

0-9953 

0 00008982 

0 00009024 




1. rr^fgq- |fk cT«rr 4»M ?$TH«r4, Real and Abstract Analysis. fcspT ^f^T, r^qT^P, 
1965 

2. *TT% q-^T fe^T rrq%, Tables of Functions with Formulae and Curves. 
sr^TTpr, ^4# 1945 
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ctor ^Tf 

*fto gtiftcT ?r«n tr 0 

nfaa fawn, sflsrot farasrfqsnvra, sftsm 

[ smj — f*RFsrc 28, 1981 ] 

sp^r fevqpjft t sffcmatr mn eppt sra ‘rft^rfta- qrf qr% q^prf 

% fnq gTrr^^r fq^qw feh q?r 1 1 


Abstract 

On hypergeometric functions of three variables. By P. C. Munot and P. A. 
Padmanabham, Department of Mathematics, University of Jodhpur, Jodhpur. 

In this paper, the authors have given integral representations for hypergeometric 
functions of three variables defined by Srivastava [1972] and Dhawan [1970]. 

1. SKcTFRT 

fra- ft *S trc?r % «e5r¥ bjhot ^ §q qu%q [33 % rN qrfta q^pfr 

g a rr«rr g b qpf qfctrrfhcr Prt 1 1 h eppt [1] srt qstrrff g c Wl g d qfr 

qfunfqij feu 1 1 

•em ^1 qftmsrr % 

G c {a u a 2 , Pi, p 2 , 8, x, y, z) 


a ( a i)ft-m (ag)n (giW (ft)» f£ *L 

1,P~0 (&)n+p+m m ' M - P- 


( 1 . 1 ) 


AP 4 
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'fto #o ^xrftcT g«TT T^TgTWT 


^ |x|d, b|d, fe|d 

^ G D (a.j, a 2 , fa, fa, fi 3 ‘, 8 r x, y, z ) 

__ ?■ (o-\)p-m (0-2)71 (fii)m_(fa)n (fa)fi ^ /. «v 

m, n, P-0 ’ Wfap-m "" mini pi ^ • ' 

5T§f |x|d, |j|<L |z|d 

fwj^rwr if srwr % arf%7ir % stsctjt^t % ap^nfa sftWOTt 65 skt qwfeg 

qwg § fersr qwpT 

G c (a, fa, fa; S; x, y, z) 


y ( a )tmi> (fa)tn+n x "‘ y n 

,,p~ 0 1»)«+«p-^ nl P l 


(1.3) 


*pt srcfer f%m | ssrft |x|<i, bid, lz|<i. 

sregg fe«T«ft w sfw gfa gfr w% friq^wMfe wff *r % far?! (l . l ), 

(1.2) gw (1.3) 5RT few gw |, snfeqr % ferq g*rppg fg^wT wg ^ I i 

2. gtsrwr ^mff *wqw f% 

(si) iqfeTRTq W q^TH 
Go (a. fa fa 8; x, j, z) 

=^4 J - J u“ _1 v a + 2 fa~ s (l—ux—vy)~h (v -|~mz— uv— v 2 )®"® - ^* -1 
(w>0, v^O, . dwdv 

W + V<1) 

( 2 . 1 ) 

*5? A=r(8)ir( a ) r(fa r($-a-fa) 

cWT Re{a)> 0, Re(fa>0, Re(8-~a-fa)>Q. 

wwfri : qfeww (1.3) % §if srTOffgr | fe 

Go (a, fa fa, S; X, j, z) 


= j? (°)^ o-% 
/>“0 (l~~fa)p 


fa (fa *+p, fa -p; *--p; x, j>) p[ - 


(2.2) 
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gtg =^f qi% qgq 

sft qjgg F 1 % g-qrqrg qrr gqqtq t* [qf^tft i^Tf? [2 i] sr^ 

F x (a, b v bz, c ; x, y) 

£isl f f ub 1”1 V/,2” 1 

“W r(b t ) /v-^i-^) u ^ 0 , v ^o, 

M+V< 1) 

. (1— «— v) c_a i - *2 _1 (1— ux— vy)~ a d udv (2.3) 

5T^f J Re(i 1 )>0, i?e(Z) 2 )>0, Re{c—b±—b 2 )>Qh 

|Jf fg^rf^rfer srre tftrr I : 

G c (a, /3 2 ; 8; l 1 * z ) 

f(S) j? (1 +a + ^2 — 3) ,_ 

“ r(a) r^) r(6-a-pj r „ *^ ! 

j- j u a+ P~ l vfc-p-i (l—u—v) s ~ a ~p 2 p- 1 (—ux—vyyh du dv 
(m^O, v5>0, 

M+V<1) 

sra- g-gr^g ggT grggq % 5 ft ^t spffft qr gf (2.1) % qfew m ^ 

fr 5rrar 1 1 

?g% gig ^g ggg % qjggf % fgtT fgsgfgfecr ggrq>g fqgqgf gt ?qTqqT i 

Go (oi» a 2 , Pi, p 2 > 8; x > y > z ) 

F(S) r r u 0 ?- 1 v a i + ^i _1 

~T(a x ) T(a 2 ) P(S— <*!— a 2 )( M 2>0i v>0, 

w + v^l) 

u ^^5 ot 2 — cti i ^ — uy ^~@ 2 — v^z — x) du dv (^*^) 

5r^f l?e(a 1 )>0, J?e(a 2 )> 0, cP^T i?e(8-a 1 -a 1 > 0. 

Gq (a x a 2 , fill p 2 , p 3 m , 8', x, y, z ) 

mro-a,) 

toSj) roy r(js 3 ) a* -A- A) Ai-«i-Al) 

I J U P I- 1 v^ 2 -i wPs -1 (1 —u)~ a i-Pi (l—vy )~ a 2 

(l^u^O, v>0, 
w^O, v+w^l) 

_ (l_vi;z) -a i (1 —v — w'— wx+uivxz) 5 "p2 _ ^3 _1 dudvdw 


( 5 . 2 ) 
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qto ?fto <J«TT cfto tro q^TnHT 


3T|f i?e(l - a x )>0, RetfJ> 0, Re(ft 2 )>0, Re(f3 a )>0, m ile(S-j3 1 - J ff,)>0. 
qfw*r (2.4) ^?tt (2.5) OTrfw sto ttft g qrfwpr (2.1) ^ i 

1. H^PT, #to %0, srt^fYo %!TTo <^o ?TT5H, 1970, 40A, 43-48. 

2. tr°, ^zrrfe, Higher Transcendental functions. I, 1953. 

3‘ 4T°^T, snr o tfto. Jour, of Math, and Mech., Indiana. 1963, 12(1), 113-118. 

4. tr^ro, TlftitcT, 1954, 5(2), 77-91. 

5. sftarrfcPT, irrro f%sP?r, #o <ffo, Bull. Acad. Polon. Sci. Ser. Sc. Maths. 
Astro. Phys., 1972, 20 355-363. 

6. sffajRPT, tt^-o rrifo, Maths. Vesnek, 1972, 9(24), 101-107. 
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xrff 3f7T *nrt9R ^5^7 


*T§vTT ’T’T 

nfasr fawr, q*o sttto srap (ttsr^th) 

[srrg — 3pr?cr 13, 198 1] 

^TTt^r 


srsp tfta-'nr if qpr cfr ^tfe ^rSr artftr^ cprsT % ?r«rcftq sirr =^f 

H -' irpt % faq aftr crre if tr?p H-*m^ % firq tvrx ^oft grrr^^F srpq- 

5nrt fw *mT 1 1 55 fafw ssrrq 3 tth §f | sfr fi*r fr Jr sfterar sro differ 

Wf % § 5 *r 1 1 

Abstract 

An integral analogue of Taylor’s series for the H-function of two variables. By 
(Mrs.) Mridula Garg, Department of Mathematics, M. R. Engineering College, 
Jaipur, (Rajasthan). 

In this paper we have first obtained the integral analogue of Taylor’s series 
for the H-function of two variables by the application of the fractional derivative of 
arbitrary order. Corresponding results involving the hypergeometric function of two 
variables follow as particular cases of our main result. Again, we also obtain here 
an integral analogue of Taylor’s series for the H-f unction of one variable which 
yields as its particular cases some of the results recently obtained by OslerM. 

1 . srecrra^n crt nftwwnq 1 

3 fRrvrT [91 q tf^Rr ^'JTt % *r*TFP*r srpr ?rp%cr 

if feut 1 1 



»T y m\ 


z o 

— (z— z 0 )“ +y dw 


r(oj-\-y + 1 ) 


(l.t) 
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^I^TT ' f T J T 

3r|T y *rfarsr #®tt | sfk z =ttt |z=z 0 | = |z 0 | 5r> *rtf»r?r 1 1 

q# 5fff, JT|f STTftr^ B^qvff % f5TT? K|t 5ft -TfWTnr f % TT^ gTTT «|f 

1 1 5 % fm tTcfj Wf /(z) # q f *tfc % 5 fcqvT (1.2) g-pcr ferr ^ttctt f 



p?/(z)= 

l 

= A- 


-V (0 J/, </< 0 , 

( 1 . 2 ) 

cf^TT 

n\f(z)= 

s c 

H -8 

Ii 

[x>r/w]. 


( 1 . 3 ) 


5r|t n ^rr srq- ynfV | fr «>?. 

'EFRT % H-'XW r[ 3] spt 'TfofTFTT ^ fT PlH¥M if : 


H 


M,N 

P,Q 


"N 

MJST 

f 1 

(^y, aj) 1? p 

XI 5 

— n P i Q 

J 

l * 
l 

(&/, 0 j)l?Q ^ 


-£:**)** 


^ i= y (_l) ?rsrr 

ft r(bj-ftjs)fi m-aj+ajs) 

J-l J-l 

e(s)=— 

n m-bj+pjs ) ii r(a; ajs) 

J-M+1 • >ff+l 


( 1 . 4 ) 


( 1 . 5 ) 


r^O ^T«TT ITtB fHfTO5T «Ft *THT TOT | I M, N, P, Q TOTOSTf *T O^M^Q, 0<i\T<P, 
gfe ifcft I, ay c/= l p), Pj ( 7 = 1 0 to f tot ay (/=i p), 

6y (7=1,..., 2) TOTO? I I L ^ | cT^T 0(s) % ’ft^T ?TW TOT far? TO f I 

(1.4) % 3rfxERTTtiT cT«n t^faWT % TTfTOTOf % fair g?IT TOT %T TO W>m [6, p. 597, 

Eqns. (3.1) to (3.6)] Nf I 

st to? tot f cpt stototto ^ft farr^r tot g?T [7] % qfrorfro frorr 

| 3?k JT^T TO fTOTfafer TO fetT TOT|T | : 


rrr v 1 ,1_H-°> n i; m2n 2; m ^ n 3 [ x 
H[x, y]-H p j x]P2 ^. H>qz | 


( a j> a j> A j)i’t>v ( c i> y./)i» j> 2 ’ ( e i> A/)i» Pa 
(ty> £/» Pj)v q / (4/> ^j)l> V 2 > (/i> Pjt)l>q 3 * 


1 

( 2 tt/) 


Jij j£ 2 0(s, 0 ^(s) <jS 2 (z) xs yi & dt 


( 1 . 6 ) 



ft ^xi ^t% ^5nr 
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5T^f 


8(s, t)= 


«i 

n r(i-aj+ajs-\-Ajt) 

I” 1 


n r(aj —ajs—Ajt) n rii-bj+pjs+Bjt ) 

j^n i+l j=l 


(1.7) 


4>i (0= 


m t n t 

17 r(dj—8jS ) 17 T(l— cj+yjs) 
j=i 7=1 

qz Pi 

17 r(i-7,-+s^) 17 r(cj~yjs ) 

j=m2+l j=/32+ 1 


(1.8) 


^2 (0 = 


m„ « 3 

17 r(fj-Fjt ) 17 JXl-e/+2Z,-0 

^ 

7s 7a 

17 m-Zj+FjO. 17 riej-Ejt) 

j=m j+l J=«3+l 


(1.9) 


srm?ff % fafrer crar arfimw % srfera^ff % 5WT ’pnc 7 ] ^ 


2. gw ^ 

5T^ TO *PT gw 'TST Sft tf-'PTC' % fair ^ # ^uft TT Sigw 

| 5ft ffTT^^rfecf | : 


Jk-a-y 


(■*> -0 0 ,B +l;fK 2 ,n*;»l 3,»3 

H\az h , bzk] = J ( z — z o)“ +y "Pi+ 1 .?i +1 ;/ , 2 .? 2 ;/>s,?s 

(—A; h, k), (ay aj, Aj) t ,p i ; ( cj , yj)i,p a l {?j, Ej)up 3 
(by, Pj, Pj)i ,q^, ( A+co+y; h, fc); (dj, 8j) i,^, (fj, Fj)i,q 3 


I az o 


L 




dco 

( 2 . 1 ) 


sfe |z-z 0 l = |z 0 l SWTsratfr 

.Re^A+ft §7+kj;+l)> 0, KK»i„ l<7<m 3 
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sftq-gt *r§ 5 rr *rn 

k>0, k > 0 I # ?rfr, (2.1) t sn* st *ef H-m* ^ fcra* ^t ^ 

% ^ftEr-T^r % (i) Jr trcr* (vi) ?w % sfasrerf ^r snffJr i 


W!% : 

( 2 . 1 ) «p) ^ttFr % iRtr ?r 1 %Rl%fed c h?r c r: r=RR I 

f(z)=z k H[az h , bz L ], h> 0, k > 0 (2.2) 

gffa; trTT ^r«TT 5pW 8] % {ffTT STT c cr ^fd' dTOl ^T% («*+y)f 3Tifw 3g?T5r 

fdR 5 PPR Jr 5 TRT W % : 


nw+y //„\ „\_co_y r/ > A » 5 *’ 

A J{Z)-~Z XI p l+1 , 0J + 1 ;/> 2 , <72 ; P 3 , </3 


j° <zz* 


( -A; li, k), (ay, ay, Aj\,py (cj, Yj)vp 2 > ( c j» A/X>/j 3 
(/>/; £/> •®j)i»g 1 » (— a +« + y; A, &); (dj, ^)i»<fa» (/?’ Fj)i>q 3 


(2.3) 


*RRr fe 



r-+fc-i+ 0 >°» Kj<«»- 

o/ rj / 


(1.1) ir gmr: (2.2) g*T (2.3) %/(z) tr# £>“* r /(z) % iTH STfawfad ^ T< ^ «E5T 

( 2 . 1 ) 5 TT<r ffdT I i 


3. 

(i) nf? (2.1) *r ipr k-*o *th cfr ^ di% fwrw tf-'&sR % fJnj 

sf nft spi facrfafed ^RjafR SPJ^T 5TRT fJcTT I 


. M.N 

z } ' Hp,Q 



( a j> a j)l>p 

(Pj> fij)l>Q 


-X-a-y 

-CO Z 0 

"j-oo A w+yl- 1 ) 

r» 

M,im h 

^P+l.Q+l az 0 


(z^z 0 ) Q +v 


(-A, A), (a/, fljOl.p 
(fy> £/)i>q> ( — A-fw+y, A) 


I da) 

J 


(3.1) 



<rr 3T% >E<«PT 
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irfe | z _z 0 |=|z 0 | 

Re(\+h *i+l)>0, l<j<m, h > 0 

, I Ait * 

<j?r: I arg a| < y, srST 


ki P M Q 

A= £ (aj) — r («;)+ r (fr)- 2? (%)>0. 

1 J N+l 1 M+l 

(ii) (2.1) Sf snft ^ff *rfr ^^ [S] ^nfrs t-^t 

Jr ^ 'nc fanfold "R^r stfct ft^T | 


\_W_y 


S_ m 'r(I)+y+l)" (z Zo) 


cV 1 ^ 2 ^ 3 

$l+i; 02- 1 ; te” 1 


r (l+A; h, k), (aj- aj, A) 1>fil ; (cj, yj)i,pj ( e j, E j) i»? 3 

(_ (bj, p j, Bj) vgi , (1+A-co-y; h, k); (dj. 8j) l , qa ] ( fj . F j)i>q z 


*o 


6?a> 


p _ p .J, r (O/; a/; A)x, Pl ; (Cj, yj)x,pj, (ej, E j)i>p a I z 1 

gr,n 1>qs 1 \.(bj', Pj, Bj) i, 9l ; (dj, 8jh,q 2 '> (fj, E j)t>q 3 > : 


(3.2) 


(iii) (2.l)%*fc&h=k=l,a=b=-l,p 1 =qi~0% ** H-™* 

F t m it «ftt 3r sratarn % *rrc m ^ 

ftctT | : 


X— co— y 

f* Z » ^ +/ - (z — z 0 ) <0+ y x F\ (l+A, c, e; 1+A-c o-y, z 0 , z 0 ) dm 

].,i^T+i) r(i+A— «— y) 


=z x (l-z)~ c ~ e 


| Z 0 |<1 


(3.3) 


sfr +TT;T+T [1, P- 239] 

Fx (a, p, P'; y, X, x)= 2 Fx (a, p, P'; y; x) 
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47 STlffT 4TFt 4T tT^T 3F3T Tt^R> 4i*T ST7T7 '-F7cTT 

X„<0_y 


i: 


m+A) 


, r(ioi 7 +i) f( 1 +a — a> — y) 

(1 — z)~ c ~ e 


-(z— Z 0 )" +y 2^1 (1 l-A, C + £>; 1 fA~~co — yj'Z 0 ) <f&> 

KI<1 (3.4) 


(iv) 3 * ( 2 . 1 ) *f A=* = l, fl-i— l,ft=?,= 0 ^ ^ ^ Wqft 

^ [l, p. 225] % srcpfta # sfr q?r *hrft ft | a) ijir 

X-co-y 

z r(i+A) 

. r(«+y+l) r(l+A-«-y) (z_Zo) “ +v 

X ( 1 +A, c; 1 +A — cu — y; z 0 , z 0 ) rfoi 


=z x e z (l-z)"« 


|z«|<l (3.5) 


STt'cT ftelT | I 

(v) h^l, a=-l TSTir, ( 3 . 1 ) if W % ff-W 4 ft P F Q [ 6 , p. 600 , eqn. ( 4 . 6 ) 
if g-qr^fcT FFt 4T i|if sftTTSPC 1 - 9 - 1 47 ^7577 45H 5TTCJ fteTT | I 


X— <o-y 


r_ 


m+x) 


jT(a)+y+l) r(l +A — a> -y) 
1 ”1~ A, 


(z-z 0 )^ 


p+i^a 


1 +A — a> — y, •••»&( 


a> 


<ia> 


• • *? fl p> 

= Z X pFq-x f z 

L b, b Q ; J 


(3.6) 


| Z() «1 qft F=<2 

iffe 457 if ^7 P=0 cRT Q= 1 T#' eft fif ^4! sfk 4*7 5TT c eT ftetT | ^T% ^ 

art^STT ?tl 9 l TW fw | I 


1TT% 3TFt (3.6) if F=l, Q = 2 F4T a 1= =-n TT ^ affair* W1 qF 3RT <Ti5r 
(q54T 15) JTT'eT fteTT | I 
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(vi) /2=1, a=l %% WT (3.1) *f ^ 'EW spT 5H? (-z 0 ) ^rffcT P F Q *f 

winter ^ t rr fif p Fq % terfw srrwf % fefw^oT wt pi waters % m? afterw 
% 2, 8, 9 gr«TT 16 srw fter | i 

frcT5Tcn-?rm 

W gftehw # cterrct Jr sto %o ?fto Jf sft w gwt f^r w% fw 

Jrfespr srran; sw> 1 1 

fnfsti 

1. 2 To i^rnfe, Higher Transcedental Functions, WT 1, ^Ttrfl^T, f ®pT^ 1953. 

2. TTCT, nto, Lectmes on Fractional Calculus, feFPC-wter, f *pT3>> 1975. 

3. 'HTW, nto, 31#° 3tito w° wlHTo, 1961, 98, 395-429. 
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q^r° gem fw %o ^fecn 
nfact f*rom, smwter 3tf«roifk^ 

[sir — wr# 26, 1979] 

*rm*r 

rrm g-iTT^ Hiftwr % |5r <rt faftm 'Tftfefcftfi ir sr^cf ^ | 3tffe ^t 

if IT^'T^^ITTf’T^ 'tfrR X F 2 | I 


Abstract 

On the solution of an integral equation involving hypergeometric function jF 2 . 
By H.L. Gupta and K.C. Rusia, Department of Mathematics, Government Engin- 
eering College, Ujjain. 

Two inversion theorems for an integral equation involving hypergeometric 
function jF* have been obtained. 


1. srfcTFHT 

5TR *mTfR [6] 3>T STlftTr ^ |tr 3rhRT ti:l ^ f’RTfl qfeR ^ siRfcT 
SFR STR ftRT I I 

vfe (i) m=l, 2, 3, . . .; n= 0, 1, 2, . . . (ii) /t 2 «fm+2] (,) ^ fl ^ff% 
0<rt<ca OTT /(0)=/'(0)=. . . =r/i2«+m+i (0)=0, rff ?PffW 


S — (2n+ 2) r ft e ~b[t-u) 

r=o r! jT( 2 /t+w*+r-i- 2 ) Jo 


( t — r/) 2 »+*»+r+l. 


AP6 
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ycfT ?P=IT 


r«+r/2+l,«+r/2f3/2; 

(_h+ 3/2, «+m/2+r/2+l, n -f-m/2-f-/"/2+ 3/2; 


(*“«)* g(w)i«=/(0 


fm : 

£(/)==( J D 2 +tf 2 )" +l • (D+b) m f(t), Sfff D=djdt. 


sp?r§ (l.l) % Wt*T TST s?>T 3Tfef^ ff | 


sr^ srqrsr Jr tIftr 5TFrtfa?r sptt^ [6, p. 195 (65)] srifar ^ p[ ^ 

^RTsjr^r smtaRUT % fkq fsrcrJr qjsR t F 2 f=rf^er | cfr %ft^ sriR jttf 

^ i irafr B'qg'rB srJm Jr srfe tnp ^xasriffl^y 2 f 8 | w spier *r srre f%Jr 
^ sn% srJr*r $h% aRnfa sn% i srp> fafsr spr?^ 11 qft faftr % sptw | i m 
vr^C 2 ] cTscrr ^fwm qn p5 ffc ^wraff # faiR^n - qRF i ftr src% srJrtr qfr otjte 
% skt g-TT^T^ i 


2. ^qqffT % faq sn^jiR? qfonw 
*rf% 

F(p)=\ ” e~ptf(t)dt, rep> 0, (2.1) 

J o 

?rt F(p) = L {/(!)} «W*T F(p) =/(<)• (2.2) 

[4, p. 131, p. 144, p. 217, p. 129, p. 185, p. 197] % 5TTcT | 

F 1 ( p ) • F % (p) = f A («) . / 2 (?-«) rf«, (2.3) 

J 0 

«Tft F x (p)=/ x (0 OTl F 2 (p)=/ a (r). 

tm - 1 p~at 

(p+a) _m = — , 2?e m>0, Re p>—Re b. (2.4) 

F(l) {p—a)~ n . pn~l = d- 1 ^ ( n ; l ; at). Re l> 0, Re p> 0, Re a> 0. (2.5) 

p n F(p)=/(n) (?) spflif /(0)=/'(0)=. . . 

=/(«-!) (0)=0. (2.6) 


p-n-1 . e -b^p = {Hb)n . t»l* J„ (bt 1 !*). Re n>- 1, Re p> 0. 


(2.7) 



*r*m*r sEPTfaTw fn- ^r 
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p~ n ~ 1 . e-t>*i*P = (2lb)" t"' 2 I n (A/) 1 ' 2 , Re n>- 1, lie £>0. 
%%<?r 5t«tt wrfer ^r?r spur q-ftRifro sfRcf | [5] 


J n ( z )=t^x 7 } o-Fi (-;!+«; — z*/4). 

/n( ^roS) #Fl( ~ ;1+ ” ;z4/4) - 

^ *rra | f% TtaTST-fsnrtft^r artfinr^r *rt5rt C6 i. 


l 

Art 


I* u^- 1 ' 2 ”- 1 . J v (bu 112 ) . (t-uf-i du 
' 0 


A; 


b " t^- 1 r(A) ^ 
2° r(A+rt A v +i) 12 


v+l, A+m; 


lie A>0, lie ^>0 





( 2 . 8 ) 


(2.9) 

(2.10) 


( 2 . 11 ) 


3. afar I 

iffe (i) m=l;2, 3, ...; n=0, 1, 2, . . . (ii) f^+ 2 m+ 2 ) (*) ?f5RT | wtftf 
0<i<oo rr«TT/(0)=/'(0)=. . .=/< 2n+2m + 1 > (0)=0, eft *RTRT ^pfaRq - 


f, d_ (w + l)r 

r=0 r! r(r+n+m+ 1) 


e -a(t-u) ' u) r+n+m . 


(3.1) 


f _ b 2 

■| r+n+l; -j—(t-u) 

iA [ 

(_ n+ 1; r+n+m-fl; 


g(«) du—f(t) 


§5T SS SPPR fRT : 

g(f)=(2/6) n+m (‘ {t~uy 2 ^ . I n+m {b (t-u) 1 ' 2 }. (3.2) 

Jo 

[£) 2 f!+m +2 _ (2)+e) m {/(«)}] du, D=djdu, 


% (3.1) % *tr isr *pt srftcRW ft i 
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smf (2.3), (2.4) <prr (2.7) sirw|?r sr% <rc: 

,0 9 n p~at ft 

p-n-x e -b 2 up . (/>+a)-«=-~^— J e au . u" 12 /„ 0< 1/2 ) . ( t-u) m ~hiu . 

(3.3) 

^rrawt ««» ^Ptu % wreff t srerif^r 4^ tt f*r ttcT | : 


p~ n ~ x . e~ b%li P 


(p+ a)-™± 2ne ~ at V 

KP 1 ’ b n F(m ) J 


27 

0 r^o 


-fU ^ */» . /„ . (r «) 


im-l 


c/w. 


(3.4) 


*RRT (2.11) % 5W T? 


/> -n 1 . e~b 2l *P . (p-{-a)~ m == 2 

P“0 


a r (nj- 1 \ . 

r! jT(r+«+»H t 1) 


fr+»+l; 

• ]F* j 

(, n+1, r+n+m+l; 
Re (m)>0, Re (r+«+l)>0. 


(3.5) 


*R?FT 5r%iff (2.3) % (3.1) cPF ^TfSR^B ^ 'TC 


L 


y — ( ra H~l)r e z r+n+OT 
r=o r! r(r+n+m-t-l) 



r+«4-l; - 2 / 

« + l, H-« t-m-1-1; 



■ <Kp)-m 


G(p)=g(t) a*TT F(p)=f(t). 


(3.5) 4^ "K 

G(p)=/> n+1 . e 4! W . ( p f a )m F(^) (3.6) 

fsra% % 

G (.p)=/ r(n+m)-1 • ek 2 ' 4 ^’ . ;; 2 '*+m+2 . (p+a) m F(p). (3.7) 

(3.7) ^ (2.6) ^«tt (2.8) srcftir ^Rri siTt f^r^ft^rf ^fr %% §ir =rrf^j?r w 

(3.2) STTSftcnt I 



swrcrsr *pffar<ir =ft 


327 


fafw SE5TT 

a=0, b= 2, m= 1; %%, « ^ (w-1) £TTT 5T%**TTfaer 3fat ct^T (2.9) *F> arqif srtnr 
if grsrgtfi *FT% TT ^ fTTcT ^teTT I fa *mF*T mfaT'F 

r (f— w)"' 2 7 k {2.(f-w) 1 / 2 }g(w) du=f{t). (3.8) 

J o 

^ft ^r 

g(0 = f (t-u)"l* .I n {2. ( t-uyi 2 } [!)*»+*/(«)] du. (3.9) 

J o 

? >rr siw fa/<*> (0)=0 wffc Jfc=o, l, 2, . . ., (2/1-1), sft srrccfa [2] 1 1 

II 

zrft (i) m=l, 2, 3, . . .; n= 0, 1, 2, . . . (ii) /< m+n + 2 > (r) ^t^ffa O^oo 
crm/(0)=/'(0) = . • .=/< ro+n+1) (0)=0, eft ’EPT'RF^T ^faT^T (3.1) pr 

gCO=|* J 0 {Z>(*-w) 1,!! } [2>»+ 2 (Z)+fl) m /(M)] dw, 
ffTTT sr^f D=d/du. 

^ 3?t 3TeT | fa ?*T sfas % srfcf^ST To I 3WSTT W Hf faeT | I 

: p- (3.7) 3ft faRfafeet *f fa#*t 

G(p)=p-* . eb^P . p"+ 2 . (p+a) m F(p). (3.11) 

(2.3), (2.6) 5WT (2.8) *Ft mfeT V& TT ^ ^faeT (3.10) 5TO fteTT 

| , grpt tft, irfa b ^ft by §kt srfer^mfaer °ft eft *ptr^ *nffam (3.1) pr 

g(t)= [* J 0 {b ( t-u)V 2} [D n ^ ( D+a) m f(u )] dw. (3.12) 

Jo 

^pTT 5TW fa afaRT II % STfasR* ff I 

fafacs SSTT 

(3.1) eT«rT (3.10) if a— 0, b— 2a 1)2 i, m=l T*sfa n ^ (*— 1) S1TT 5rf5f?«nfael 

^ eT«TT (2.10) ^FT gWt’T IT ?TTer ftefT | fa ^RfaT'JT 
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5 C 3T cT^T WfmT 


4 (*-«)'>/* /„[ 2 {a(t-u)}»*\ g(w) du=f(t), (3.13) 


*pt 

g (f)=a“"' 2 f 4 (2a 1 ' 2 (»— «) 1, *> • / fl+a ( w ) du > (3-14) 

J 0 

| ft? /(O s c«+ 2 , O<i<oo <rt /(j) (0)= 0,7=0, l, 2 , . . ., (« i- 1), 5ft <?%tt c ‘ ] *r 
I | I 

4. 

^ gpjqTq- if f*T 3PT% 3%ft 5pT HqxfW *flf5PI i r ^TWT^ff % % f?TQ[ 4TT*r I 


^ fT^ftrfecr cTcSPT 5 ? STTcT | : 

[ p-n-1 . e-f*P . (p+a)-"‘ ][X|±^-]= [ />-<’" 

(4.1) 5r (2.3). (2.5), (2.7) cRT (3.5) ^ 

v — (”+t)r V e -a(t~u ) (t—u) r+n + m . 

r I 0 r! r(r+n+m+ 1) Jo 

f r+«+l ; 


•Hw) “1 # (f~b %, *P 


] ( 4 . 1 ) 


(4.2) 


b 2 


A 


-4 - ( f -“) 

(_n+l, r-\-n-\-m-\-\’, 

=(2/fe) 2n+m • T (an+m> ' 2 . / 2n+m (ft* 1 '*) 


M" -1 /1 ( «: -<») 


jRem>0, jRc(r+n+l)>0, J?e(2« +m)>-l, 2?<?«>0. 

(4.2) §?ht (3.1) *r ^ «r m | : 

2(f)=l/i» . / n_1 . lA ( -m; «; -af) 

g-qt f(t)=(2lb)^ m . (btW). 


(4.3) 

(4.4) 


(3.2), (3.10) 5RT (3.12) if g(f) cRT /(;) % *TTTf spt 5FW: (4.3) ?RT (4.4) if ?T arf^^nf^cT 
TTq cpC fqcKTf^rfecr STTH ftcT | : 


'* (7_ w )i/2(»+m) . In+tn {b^t -uyi 2 } [D 2n+mJr2 . (D+a) m {u" +m ' 2 - (*« 1,a )}] 

0 
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=(bl2) 3n + im . ^ 1 F 1 (- m; n; -at) 

=(6/2) 3n+2ra . (w ( ^-_ T)! *»-» . L'r 11 (-aO. . (4.6) 

Ren> 0, Rem> 0. 

P /<, {6(*-m) 1/2 } [D^ 2 (D + a)”> {u"+ m '*. J 2rl+m (bu 1 ,2 )}j du 

* o 

=(bj2) 2n+m . X F» (-«; »; -<tf) 

< 4 ' 6 > 

Ren>0, Rem> 0. 

f / 0 {6(r-u)'/ 2 } [D»+ 2 (D+a) m {u*+ m l* . Izn+m (bu 112 )}] du 
Jo 

=(bl 2) 2 »+™ . ^ 1 F 1 (-«*; n; -a?) 

=(^/2) 2n+m • L » -1> ( ~ a ° ( 4 - 7 ) 
Re n> 0, i?e m>0. 
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cRf 

nf'TrT cT«TT flifofspl fe*?T»T, «T*tT *TT»TC 

[ srre — ^ 10, 1981 ] 

mmt 


treg^r w 3r T*r % ft *tfft sgera <§fon: ¥t [f, d„ ] ^Fftacrc srsuw 

sRg^r Pp*rr *ftt 1 1 

Abstract 

On the [F, dn] snmmability of the derived Fourier series. By S. K. Verma, 
Department of Mathematics and Statistics, Sagar University, Sagar. 

Harmonic summability of the derived Fourier series has been studied by 
RathW. [F, dn] summability has been discussed by Lorch and Newman t*l, Miracle^ 
and others. In 1977 Holland-Sahney TzimbalarioW studied on [F, dn] summabilitv 
of Fourier series. In the present paper the author wishes to study the [F, dn] sum- 
mability of the derived Fourier series analogous to the result of RathW. 


1. FFTT f{x) eL (0, 2tt) afft TO*T % «TT?T 2 tt ™ % *TW arwff | I HT TT 
1% w <twFT % fFF^cTrf I I 

~ a 0 + £ ( a n cos nx bn sin nx)~ £ A n (x) (1.1) 

2 n-i n-0 


£ nbn (cos nx—an sin nx)= £ nB n (x) 

«~ 1 71=1 


(1-2) 


AP7 
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T*?To %o gift 


fr^ft sfk gtg gffa fg fgm sfftc fsntnt 



m=f(x+t)-f(x-t) 

(1.3) 


s„= 2 r Br (x) 

r»l 

(1.4) 


*«)- *° ' 

4 sin ^ r 

(1.5) 

^fff C g^FT I X I 

gpTT d u d % , . . 

., J„, . . . eft srerc mmrgf gg fcgr srpm | 1 gHT fa 



so n 

2 a m x^> tt ft ^ofr | ^ s n ^ 2 a,„ 
o mr o 


2 a m [F, rfj f>fr grai | gfe 



2. -m 143 % ftrrgfg-fer gim 1 1 

JT?fU-R gfe g(t) (0, rr) *f <rfW figT | 3fk g(/)-*0 t~>0 ?ft 

(1.2) gpr c cfp g^fm f N, ^ 1 1 

fg fgpgfgfcr gim fgs ^g i 

aim : gft g(t) (0, it) t gftgsr former sn^rr 1 sfk g(r)-*o ezff-wff ?..>() afk fert 
gt 0<g <tt % fim; ( v n) Jf <rcg g'gg ft tr «ggt ( l .2) tfpspftir [f, dn] 1 1 



sg?Tvr qjfqirc sjrr [F, dn ] 
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3. SFlW Wt ^qqfrT 

V* % [4, p. 127, (3.2)] sn?H frq-T | : 

S„ (x)= ~~ ^ d (sin ( n + ~)t j sin-y ) if. (3.1) 

are: (1.5), (1.6) ?r*tT (3.1) 


1 

an — — 

7 T 

£ f 

A=o L 

j" ^ nk g(t) sin 

(*+i) 

t j 

cosec -j at 

2 

00 

f' 


t 1 \ 

7 T 

2 

k = 0 . 

I g(0 

,J 0 

(* + i) 

“ s (JC +I ) 

1 

7T 

on 

fV 


t , 1 

2 
k = o 

Pnk g(t) sin 

J 0 

( X+ 2) 

* tan -r dt 

4 


— °n>i — a n >2 — a n>% • (3.2) 

m q-f^q^T q ott arfqgr’q qft afriq qfterr qq tft sratq ^ qq[ 5] 

an, i_>o sqf-Sfff 00. (3.3) 

*rwq>'fad q>q?r qr 

* n , 2 =- -g(F) 2 P nk sin (*+i) P » k sin ( K+ \ ) td g 

TT fc =, 0 \ L / 77 Jo k **0 \ ^ / 


= o(l)+ £ P n k Ik 

k** o 


(3.4) 


3R fq q^l f% 

n 

Z Pnk /*=o(l) qqf-qqf n-> 00 . 

Ar=o 

xffqr g(f) ( 0 , *t) t qfers fq^Tii swr | arq: (o, ir) *t qtq ft s qq snq qr?; qqqt 
^ft ^ qq «>0 qq fqsn: q>^rr fsrcnt fq? 
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tTg-o %o =T^? 


ara: fir 

Ml ! + 5> n (* + *) f4,(0 

=4, !«/*, >, (3.6) 

3f«r sin f JC+i) 1 1 <1 ott (3.5) ^PT g-q^t’T <rc 

I Z Pnkh, iK 2 1^1 r I dg(t) I 

A:=o r a 0 Jo 

<6 (3.7) 

3R sq-pr Jr TTIeT ftr fV g(/) (S, if) 3f 'Tfeng' fap^PW spr |, eft 

j ^ sin T K+ j) t dg(0=j ^ sin( iST-j-A) t g(t) dt 

fq% e >0 % f%o; |*r K 4ft f*r src>n: i?r 4^ | f% 

f' sin(A:+~) tg(t) | <e 

wffe K<k 0 %) I 

/c 0 apt fere sresf gt* ftr ^ ^rr spr y#p « 0 IF ^ I 

6 

I Pnk 1 ■« fqffe O^K^k 0 ct«rr >’>>h 

k 0 +■ 1 

3 TcT: 2 Pnk Ik, *= (# + 2 )p nk f sin (*+■*•) t g(t) dt 

4-0 U-0 40+1 / J^ v z / 


=/*, ,-!+/*. 2 -2. (3-8) 

eft | /few I < $ I^Al f'*(0* 

A-o J 0 

< ^~^AI=A r e 2V-j* | g(r) | dt (3.9) 

I /*, M I - £ P„, k r Sin (*+ i ) t g(t ) A (3.10) 

jfc-fc +1 J5 \ * / 

0 



sg^rsr tpferc ^ [F, dn ] ^^FftacTT 


335 


< e 2 I Pn,k I 
AH<0+1 

<6. (3.11) 

%% SR?R (3.6), (3-7), (3.9) mi (3.11) t^T 'ET^'R f%5 ftcTT | 

| 2 Pnk h I < (N+ 2) e 
k™ o 

n>n 0 % fcnj ®Ffff% s U/E En^f^’TRn | I f*i 2 P„k h—o{ 1) n-^co TTS 

|TcTT | I 

ara: a„, t =o(l) ( 3 -12) 

m 5rim [81 % SRT mi [2] *r [f, dn] fafsr % faw sr%^ ^ sih 

ir T<sPT <R 

CT B)3 ->0 «^00. (3.13) 

(3.2), (3.3), (3.12) cT«H (3.13) TT ^ *ET% £TT*spfcr OT'TfxT ^ngl | I 

f^tTcrr-sTm 

$Pi' E P ^PTT T TFR9T'T % f?P^ rT^ 37° %o ?ft° sftaPRR % Sff% STHTTR 

stra 1 1 

f5#tr 

l. frfs, ^° cfto, gr^Tt, «ft° g«n M^rfofr, %°, Boliettino u. M. I. 

1977, 14-A, 126-130. 

2- fg^^T, iTg-o, 3Ro mo, 1963, 503-525. 

3. str?, TT^-o gsrr r^TR, 3t° §T°, Comm. Pure Appl. Math, 1962, 15, 109-118. 

4. T7, q)° gto, 3R°, 1958, 25, 125-130. 

5. fijPTTR, tro, Trigonometrical Series. %foRT ’tffetfisg ^I^>, fethT^WK'*! 
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G A (X, 5 , P) «Tft qep 

3TR° ?ft*R Harr st^wt sftwrcrrsr 
qfalH ftWH, 

[ 5TTH — SRsRt 27, 1979 ] 

HRTCT 

sm if HRffrf srfRf G £ (x, s, p) % tt^ ^ if 'rfrf^cr 3 rwt *rt | 

sfri g\ (x, 5, p) % fer qm, HrrFFvrftwr, ^fetr ^ 3rp*r, qfatjfipii 

msar ?p feir 1 1 

Abstract 

On a set of polynomials (x, s, p)-I. By R. C. Tomar and Arana Srivastava, 
Department of Mathematics, Delhi University, Delhi. 

In the present paper we have introduced a class of generalized polynomials 
G‘ n (x, s, p) and have given a general class of generating function, integral representa- 
tion, Rodrigue formula analogue, recurrence relation, finite summation formulae 
for G\ (x, 5, p). 

1. fauu 

srfTS G^ (x) cpt sr^TR ifRR snTm [1] if 1967 t f?qT sftr arstnpr gmr 
^ t [ 2 , 3 ] % q 3 TTh stsr i sijit G^ (x) spt fai?r sr^R h qfwfw fenr 


5nrTT 
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cfftn; to 


z 

TV- 0 


t n 

(*>ST 


-.et (1 -txf 


qx: fj^r (x, s, p) spr 31WH sp^TT ft^TT 

2 G„ ( X,s,p ) zr=ePt(\ -rx)\ 

gnj qforrfar ftnrr ^ttctt | 5 *ptf ot yifa I ) ^ | ft? p«j- l 

(l.l) *r TFrwta ^ ^tt i 

G* (X, 5T.jP) % f?nr ^ : 


( 1 . 2 ) % fJf 5 TT 5 T | % 


27 G 


n*“ 0 


X 

n 


(X, i, jP) 



27 27 
n- o 


(— A)t p n P^_x k 
/i! A:! 


» [ny (—A )kP n ~ sk x k 
= „-o A (iv~sk)l kl ’ 


sfr ^rf qr^ff % > % gwrhpf suftser ^ it 

r x rr _ -v ln f (~X)k n\ p n ~s k x k 
G n (x,s,p)~ " o (n- 5 fc)! fc! 


Wrf ( -A) fc (-«),* ((-l/p)s x)k 

=P , 2 Pi 

A “ 0 Kl 


[nls] 

=p a 27 
A -0 




Tf 


5 T?H 'PTcTT | ar^ 


> » f .. —/i n~Kv 1 /— .s 

<?„ (*> s,p)=p n S+1 F 0 (—A, — , . . ., — - — ; -; [~y 


(1.1) 

( 1 . 2 ) 

<TT ( 1 . 2 ) 


J x]. (1.3) 
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sTfref tt^- 

ww ?r fo?q«r ?wt sFj^q : qfe ipr srfarsr ^rf % ^P^nff % % 3 T^f ^ 

^ ^r ^rc ^E <ft ( 1 . 2 ) % ^ ^ ft 

r x r „ . rt _«L( £ £<±=£ *Ldt (1.4) 

G n (x,s, P)- 2ni ) c tn+ i 

5TTB ITcTT | 5T|T |f*x|<l 5WT C % s^T fft % TO \t\=r (*f r % fin?) 

(1.4) Sr t % ^FT T* (w— x) 'TT 


G « ( X > S ’P)='I^ 


eP^n [i_(M_ x y x] x 
(u - x)" +1 


5T|f c' tr^pr ^tT | \u—x\—p (^1 P ^ 

sr^T G* (X, P)~e-*P J!L[eP* [\-(u-x)s x]]„»* (1.5) 

(1.5) G^ (x, s, p) 3T%T 3T5^T I > 

2 . 5 FFP ^TT tTsp sr*T : 

w srftTR Jr wr to *Tg ^ : 


r (c)„ G x (x,s,p)^ 

n- 0 H 


r C C+.S — 1 , ( St y I r 

s(1-,pO c j+-*o[- a > — > ■ ••> — ; > *^i-pf] J’ ^ 

C tT«p srr^r | sfk s % ff^r ftOT | fir «Nt x^O % ftn? ^ wtr | 

^qqfrt : 3TRT | fa 

2< (c)« G n (X, S, p) ~"y— 


[n/ 5 ] 

*27 27 

tt -0 £“0 


(-A)* (c), ^(-T^)* ** (/?0 ” 
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5Tt*n: gsTT 


£ (-*)* (c) n+s kxk p n 
)i "0 k-o k ■ n\ 


2’ jj ( - A) t ( c),g (Jrt-Q* r (c \-sk)„ (ptY 

n °* o h o L /*! 


=. i ( A )* <f)'* 

&«.Q /C. 


=(i-/>O e 2 {-X)k s n 

A “0 j-o 



fc 


— (1 —/’O C i+1^ 0 



c I 5 - I 

s 



m srpT^r *r s*r ( l .2) if qfwfaar sfre % faq ^ arsrwr wr eft fznp qfaigfw 
grspsrf TOT ^ I *X gqapsr | : 

(i) g; x (X, s, p)=n JIS [X g£ s (X, s, jp)~ A G*. t (x, s, p)], (3.1) 

(“) G n+i ( x > s > P) =P G l (*> *. /») 


[W/J] x 

'” ! ^ r 2 o G n~rs-sn ( X > s > P) 


vf+l 


(n~~rs— s )~1)!’ 


(3.2) 


(iii) 


[<?L( X > s,p)~p Gl(x, s,p )] 


-n ps x [(1 -Aj(/i-j)) Gl_ s+1 (.v, 5, p) p G^ s 1, 


n\ 


W n Ps % R=rq srrzrr f i 


(3.3) 



srfqpfr qq gq? *rf®spr 
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(3.1) qft qqqfvT : inrqr 

F=F(x, t)=eP* (1 -t* x) x . (3.4) 

(3.4) q?r x ^ srftr srffsrq? ^q- % ^ it 

~=eP { (- ts A) (1 -ts x)*- 1 

3T«r^T (l-is x ) d ~=-\ts F. (3-5) 

(1.2) «Bt sqqfcT ^ qr fPT (3.5) qt Pr»T ¥q Jr I : 


f« m ,, , N *«+* 

* G„ x (*, j,/>) -j—Jf 2 G n (X, S,p ) — 


w! 


n+O 


-A 2 

n=0 


G x n (x, s, p ) ? n+i 
_ — . 


(3.6) % qXf qsfr % g'qr^T qr qm^cr qr^ q^ (3.1) ta 1 1 
(3.2) qft sqqfqi : 

(3.4) q?t t % srfq sitftTqq: arqqfqrq qq% qq 
dF n *sx ts- 1 p 

sr =P p -(T^T) F 


= pF-Xsx t 5 - 1 F E t sr x r , 

r=o 


(3-6) 


(3.7) 

(3.8) 


sft (1.2) qrt SFsrgtfi qn?r qi fq^qfqfeq q?R q^xn 


2 G% (x, s, p) 

n** 0 


t n-l 

(»-!)’• 


-=P £ G£ (x, s, p) 

n=* 0 


** 

n! 
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wfarc cr«rr sftwiww 


co Ills! t n+S ~ 1 X r 

— >SX 2 l G n-rs ( X ’ S ’P) ( n .rs)l' 

(3.9) % wtwf T^fr t <r?r snflr^w sir (3.2) frrwwr 1 1 

(3.3) qft ^qf?r : 

(3.7) farw Jr % fwwJr c n: 


(1 —P x ) ~ —p(l—t s x ) F-hsx t * 1 F 


sft % ft wwtw 


G* (x, s, p) t »-i . 

27 7 ttt ^ 27 G\ (x, s, p ) 


»*“0 


(«-])! 


('* 1)! 


< n - * , v . , A ,i n+ !. 

«! 


p Z G£ (x, s, p) nT ~px_Z G~ (x, s, p) - 


«“ 1 


(3.9) 


(3.10) 


oo //l+J-1 

— Asx Z <?x (x, i, /?) — -t — . 
rc-o 771 

(3.11) % ftwf T^ff *r tn % 4rr *nrt£w ^ |Jf (3.3) firwwr | i 

4. gw : 

W srgwm if gfsr«w f*r G } t (x, s, 


(3.11) 


wrwr wq-ww gw sro 


q^Jr i 


(i) 


G n (xy,s,p)=z ^ 4n - ^S ~— 1 G n (-p=r>s>p)- 


r-o r! (n—r)l 


(ii) ( x , 5, />)=( 


X \«/J {* I \ 

Zn c kP k G^ k (x,s,p) 


y ) *» o 

(4.1) qr) wqqfw : fft? 

e pt ( 1 — f-s x_v) x ==e/7-' (ePt-py 1 ) (1_^ xj>) x 

~ e pta-y) ePyt ^ .... js xy) x . 


(ir 


(4.1) 


(4.2) 


(4.3) 
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(1.2) qrf sq-q^er qrqJr qq 


\ t n 00 n _tA« n« « ( pyt) 2 

.5. G , x <** *• jr=i. HF - r 




r-0 


r! 


X 


j; Iz^iOoOi^ 


A“0 


fc! 


» (l-y)» (pQ n s K S H-X)k x^y^r-sk t r 

n\ r =o *-o (r—s/c)! k! 


rt“ : 0 


s (i-y) n 0>0" ? /-x /_* _ . „y r F 
— SI A 6 ' ri 


• S ()-y)-' p^lil £ ^ (—?— , p) 

= „f 0r f 0 (n-r)!rl r V F _1 ’ >jP J’ 


tjpf % T^nqrf q?t TT (4. 1 ) SRT'T '^T I 1 

(4.2) : 

(1.2) Jr ^nqrq sqR qq q*=rJr qq 


00 yW/ S £71 

ept yiis n-yts x) x = £ G£ (x; 5 ; .p) ^-r— . 

71=0 n ' 


(4.4) 


(4.4) Jr x orsarT y q> fqfcqq ^ *rc 


e ptxiis (1 -t s xy) K = 2 G„ (y, S, p) 

n=0 


x n/s fn 

n! 


(4.5) 


qfifrw qsr qq ^qqTqt'Ff qr^rq % qr? (4.4) crqr (4.5) % qnr q^r ^ qnftfqr 


q>qJr qq 


m fn 00 \ , \ X n ^ t n 

£ Cl (x, s, p) y nls — == z e i ^ ls ~ xl/s) t }t % @ n O 7 ? s » p) 


no 


n=> 0 


n\ 
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i=ft*rc S4T ’srfarerq 


SyUL E Gl (v, .V, p) s*ls. 

K I «”0 


= E E 

n - 0 k --0 


l 0 - , > -^ ) V 1 "*>- . c x t „, 


( n ~ k )\ Id 


<fr <reff if t» % ynror Sfft giftisr ^ tt ^ qi%r (4.2) srrer $anr 1 1 

G x (x, s, p ) wrat ^ : J(2. 1) % 5TFT TO 4?> FffPCT, (^/l •/’O' 4?T #(0 <TOT 

(1 _ /p )-e ^ ^i(i) srcrsrefsrrfr ^ <rc *[*r *rf ^ ft? F ftrroferfecr srrfsnp *pft. 

®PWt «Pt gfe SRcTT | : 

x , H '( t)*F ^ = _, A ’ ( f ) (4 

? H ( t ) dx * dt A { t ) ^ ' ’ 

srt qrr tfkr | ark (2.1) % % 

xs \ l + 2 P n+1 / n+1 ] [ 2 (c)„ G' x (x, s , p ) 

L n^o J L« »o n ni 


- 2 <?„ (*, •*, />) *" 
n«0 ft • 


=- 5 Cj p»» /"+ 1 2“ (c)„ G x (x, j, /;) ~ (4.7) 

7 I »0 n -0 ni 

5 ITO ftaT I l aiw 

5 {xs G' x (x, 5, p)— « G x (x, J, /?)l /" 

=j— 2 e ~-T.r C - [*» o£ x (*, *, />)+c < 7 * (jc, f)] «’ ,+fc+l 

ft — 0 ^=0 

= — 2 "if ( c ) k f P n ~- [xs G^. x (x, s , p)+c G£ (x, s, />)] t n , 

n-0 k - o K.I 

gfr f» % 5Wt4ff *pf §5RT qrtfT T* fqrq-%%3 SRT'T TOI | : 

n G x (x, s , p)-xs G * ( x , s , p ) 
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=(§rl£ r [xs (x ’ s ’ p)+c G * (x> J * px p n ~ k - ( 4 - 8 ) 

fcrerm-srm 

®r° slo 3 tko srwwT % 3T?iT?cr snsrrft | w &trft % vm 

gg ^ g*KFr M i 

fa&r 

1 . srom, st° 3 tk° (arsraTfsRr) 

2. srfrm, fto stro ?r«rT grpr ^gr, sr<> «*ftr mo (srsjtTSRm sglfg) 

3. The Math. Student (^rtfcr) 

4. ^rri^r, fo *fto, Special Functions, 1967. 
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g«im H«n 

nfara fawn, sfam fasnfasrran, ^ 

[ 5 TTH — WWTtt 1 , 1980 ] 

HTTtST 

5^ !m =FT dH WCf wff> Go cT^TT G D % fan? 

snftr^p nw'fisr fa^w trnr ^vtw | i 

Abstract 

A note on fractional integration. By P. C. Munot and P.A. Padmanabham, 
Department of Mathematics, University of Jodhpur. 

The aim of the present note is to obtain fractional integral representations of 
the three variable hypergeometric functions G c and G D . Dhawan [1] recently intro- 
duced these functions in continuation to the study of three variable hypergeometnc 
functions G ( and G# defined by Pandey [4]. 




ispKgTT. stfftPP WTFPtTT ^i<dfr [2] ^ W 5PPK 'ffawfad' | 

cb dV V f b d v U J 

\a U S(b^x)« dX ~Ja V d (x-ay 

(l-l) ^ atTtr 8ttf5R> fawfarf^cf WTT^ff STTT 'Tfawfad t 


d v u 


o (x—a) v l\-v) 


\\x-y)-v~ l u(y)dy 


( 1 - 1 ) 


(1-2) 


AP9 
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5^ cT®n 'TfTTrm 

a rB^-rh) (1-3) 

Re(v)<0 
qf? 5f?R 

V=HA r (x—a) d ' >r - l ,v=SB s (b— x) c+ s~ l 

4JT 3rf?cr?^ ft ?ft srtfsra- ap'mt 4ft qrqq % %cr ^ sqfrrtff qft t?w: sr^f^RT ^ | 
afk spr a^-i ruj.) 

cS _ = lS_l — w fx~ V~l 

Z W V P(ix-V) ^ 4 > 

OTqPT f 3fr v^fj. ^T?r <HC PW PeRdt I I 

sr?ger fe^mt q?r sftnr dta =qff q#r |rsT^qrfa#flr q^Fft, G 0 ?rt G 0 % 
3Tt%4T ^TTTT^rW f^q'OT STTP ^PTT | I fTST ft *f EPPT W ?t wff qft qt%q-C 4 3 g-Rr qfwf'RT 
w srr% q>?Fff G A cr«rr G d qrr arswr ^ grr spra f wr , 

G c g«n g d ^t qftmqrr^ st^ptt f : 

G 0 [*AA;nx,y,z} 


jr 1 2)n~p X nl y u zl^ 

m, B/ p-o (^)m+ n _/ m! nf />! 

5r^f |x|<1,|j|<1,|z|<1 

?T«TT ^D[ a l» a 2>^la^2 


= J? ( Q i)/ > -/>X | 3t;)m ( ^i )m(/3 2 ) rl (/j 3 )^ X OT }f” Z/' 

(On-t-p-m m! nl pi 


*rfr |^cl < 1,|^| < l,|zr|< 1, 


sr«rf?F plq- # ^rff% dtem *r%er (a)„ qfr 


(«)«= 


■T( a+«) 

A«) ’ 


«=0,1,2, 


( 1 * 6 ) 


sro qfwfqer fa^r ^t?tt f 1 
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2. sr^rrrr ij fpr farrrfcrfera fwrur sns — 

G 0 [ a ,b’,b ;c;xz,yz 9 xjz] 


, r(wi)r(« 2 )r(« 3 ) 

r(a)r(b)r(b')r( ni - a) r« a - b)r(n 3 -b'). 


1 (i-s) n i~ a - 1 

o 


i 




G 


Hi, n 2 ,n s ;c;xyst. 



ds dt dk 


(2-1) 


gft 0<Re(a)<Re(n 1 ), 0<Re(b)<Re(n 2 ), 0<Re(b')<Re(n 3 ) % f^rq- tfa | I 
G c [a,b,b’; c\xz 9 zy 9 x\zy\ 


rxnjrww 


T(a)r(6')r(n 3 )r(«i— a)r(n 2 — b')r(c - n 3 ) 


lfiri 


oJo; o 


(i— j) n r a_i 5 a_1 (i-0' , 2 _i '‘ 1 (i-fc) e -v l *v 1 


r 4 ' -1 G c (^n u b, n 2 , n 3 ; skxz, tkyz, ^^<is A dk 
tjft 0<Re(a)<Re(n 1 ),0<Re(b)<Re(n 2 ),0<Re(n 3 )<Re(c) % %it fg | | 
Gola^a^b^bzAlc; 1 \x,y,xz] 


( 2 - 2 ) 


r(ni)F(n 2 )r(n 3 ) 

= r ( a i) r (b 2 )r(b 3 )r (fly - a 1 )F(n 2 — b 2 (T(n 3 — b 3 ) 

0 

(\—\i) n l -b 3 -'k b 3 - i G D (n i ,a 3 ,b 1 ,n 2 ,n 3 \c-, 1/sx, ty, skxz)ds dt dk (2.3) 

sft 0<Re(a 1 )<Re(n 1 ),0<Re(b 2 )<Re(n 2 ),0<Re(b 3 )<Re(n 3 ) % flgiT |g | | 

Gola^a^btAic-, 1/zx, zy, zx] 

= Wwrjc) 

F(ai) r{b t )r(n 3 ) r(n 1 -a 1 )r(n 2 - b 2 ) r(c - n 3 ) 
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am q?^ffT«nr 


fl1\ 1 - J )VV | S VHl-OVWHl — k) c ~ , V” 1 

J oJoJo 

k n f 1 G D [n l ,a^,b i ,n 2 ,b 3 ',n^ l/skxz,tkyz,skxz]ds dt dk (2-4) 

tsft 0<R${a 1 )<Re(n 1 ),Q<Re(b 2 )<Re(ii 2 ),0<Re{n 3 )<Re(c) % fatr t«r | I 

(2.1) # : n? 


3 a-n+b~n+b'-n n / / , \ \ 

‘ g A" m;c; xy ' yz ' z,x ) ) 

% *rrepEr ir fwR i (1*4) 5 rt ^nsratn - 4ret <n: 

x \ 1 y n 2 lz ™8 i r(a)F(b)F(c) „ , , l/. . , y.;,\ 

r&j/VMA".) t,( ” 

srcr: (1-2) ?r*n (1*3) % qf fftrr | fa 

r(» 1 )r(n 2 )A« 3 ) 

r{a)r{b)r{b') rfa-ajrfa-byrQt, 6) 




OJ OJ 0 


(x— p) n i~ a 'p a ~\y—q) nt b ~ 1 q b ~ 1 (z—u) n 3 ~l>'~ 1 u l> '~ 1 


Gdn 1 ji a ,n t ;c;pq,qu,plu) dp dq du 
s=x n l - 1 y n i ~ 1 zn a ~ 1 G G (a,b,b';c; xy, yz, x/z) 

(2-6) it p^sx, p=ty rPTT u=kz y*ar% ^ (2‘1) fir^RTT | I 

(2-2), (2-3) (2-4) apt ^TTf^PTT (2‘1) % ft 3WFT f 


(2-5) 


(2-6) 


3. 5rjc amm y ht z ftarr | fa# anr^TFr *f fafafara fr^qT^Tfirafa qs?pr 

®rr ?ft at 4i% f r?qy»qTfarafa q*yr?ff *r fa# ^ $ nr m%a |nm- 

smfarafa qwprf Jf wata t t 1 shptc # 5WT % 5Trt ■qf^r 

srra ftct | i 

$?r^cn-5rm 

SpsT^ WP 5Tto 3TTTO Too J5T4TfT % 3TT^TTTV £ fapffa m # tfalft fa ^TTf- 

aefa favETT I 





351 


1 ^to%o, sfr^fVo JfciTo <J%o ?n?H, sfetlT, 1970, 40A, 43-48 

2. qo, 33T<ro spfo 4«?o, 3TTW^tf 1940, 11, 293-303 

3. sptetftST, T^fo, Acta Math., 1947, 79, 241-254 

4 3TTT° #o, Jour, of Math, and Mech. Indiana, 1963, 12, (1), 113-118 

5- *1*1° rT 5 ^ *T° 'fr°> Bull- Acad- Polon- Sci. Sci. Maths. 

Astro. Phys-, 1972, 20, 355-463- 

6. srtaTiFc!*!, trq-o trifo, Math. Vesnek, 1972, 24, 101-107 



V i j n a n a Parishad Anusandhan Patrika 
Vpl. 25, No. 4, October, 1982, Pages 353-355 


'rorrm wtu % Tfrsreir Sr 

3 TTTo *fto sfaTScR cT«n 3 ft ° 

?rR?ftq *w*qfa qqaRt, ?rt qq?qfa fararq %<>£ q’fjsf q>T% 5 t, qR^qq 

[ srre — fgsnsn: 18, 1981 ] 

HTTTCT 

g#jTR srEqqq q-frqq qqptT pr o if qrq sn% qRr srrefR (latex) % q4)ql 
ap^ff sft in?n sfk gw r^T ?r, ttt^t qq srqTqpq 'TK'ff % f mu if fqmT 

jprr 1 1 ^qir qqr ^tt ft qqrqfq. qfgq srR 9? fr?r br %, jfRfrqqt 

srMtq- afk SrMlBT qRT % q*TT BrtfMfa, t^'TTfei qftw sfTR *tf«r#Ttq ?PlW «fcff % 
3T?rRT I I 


Abstract 

Sexuality in relation to free amino acid content in carica papaya L. By R.C. 
Srivastava and A.B. Sinha, Department of Botany, St. Andrews College, Gorakhpur. 

The study deals with the relationship between the free aminoacid contents 
of the latex and sexuality of nomal male, female and abnormal monoecious plants 
of carica papaya. It showed that alamine, glutamic acid and phenyl alanine are 
characteristics of male, hydroxyproline, proline of the female and arginine, aspartic 
acid and methionine of the monoecious plants. 

^ftcUT qqTUT tRTo prq? STUpfolf Tpfffi?PTt TP?q | SfqqPRqqq 

¥ q Vfi frr?rcT I faqif XX ark BT5T sfcff 5R>R % 3^ ^ t TP?! XX UT qqr fT jcqgnq if 
qTir ssricf | 1 ffqUT srrsfR x\n W 4 iw STOW | Wt WTT qpFPff, cFT, 3 T qwff 
qft spafiT qftfwsff if qmT rttctt 1 1 sttstR if sfps qMtfqRRq qq 
(^tb trq -<fqf spbr %) qr^ 3n?r 1 1 s*r% 3r%ftq?r pt crfeq qqm q^r (papain) 
^ qr^T srraT | f^ram sRqfqq; srrfspF sffR sftqqfa q^q 1 1 sr^cr stsqqq if qftqq qqtUT 



354 3TRO qfo «rr^T?rT4 cT4T tro sflro fqq^r 

qRqf % JR, qRT afR qqqfarqt <TKqf % 3TT^ftT if STT-q f?q ^ffat 3TR?ff afR qhff # 
^fqsRcnr % #rq fern sra>R % qqq qf q>r qm qq^t m sraro foqr *wt 1 1 

5 nr>n^^ 

^qfrqq jr, qRT qq qqqfarqt arsft swr % qfaf % qftqqq jsqf qff qjfarqf % o-i 
fqaftaftjR strsfR %qR sir gR arFPR % ararq-araq sPtiRWqsq? ^r % am qtt aff%cr f%qr 
qqr afR fasmiq q=f?r ajrarf qrr fsanqTqf sFtireRrfqvF fqfsr ?r ^rr qqr i ^ 

fqRTar : qq (1 : 1 vjv) qq ^tqtq : qfqftq> qfqq : ajar (3:1: v / v ) 44 fqanqq qsqj 
qqlqfq if o - 2% fqqgRffq qtw q'r iqirq? % ^q if qgqq 1w qqr i farfqq ^stqrof 
if farqif qq' qrqq> qfriRTqre qf qr fqqfRffq sht?^ s^ff % stro qqjo (Rf.) qjqf sjft 
jjarqr if tnffqf ar^ff 4?t q^qrq qft qf i rt% qfwq qR'tfr-i if affaq g 1 

qRqVl 

^fqq>T qqiqi qq° % q*, qrer arR arawRr arqqfapft qrqq'f % 
stt^tYr if qqfaqq ^qq irqRtsrrq 


gqq ^pftqf ar^ar 

%qar <r yqt qrir 
arrqRq qR 

%qar qrer $s*ff qj% 
qrqpq qR 

5 R, q-RT qlqf 5 RTR 
% ysqf % qcfq 
arqrqpq qreq 

arraffqfq 

— 

— 

~+ 

q;anqtq 

+ + + 

— 


traqrfeqr a^ar 

— 

— 

+ 

f*r?£tq 

4 - ~| ■ + 

4 44 

| - i • '•}• 

^tfqq; aFar 

4-4 

— 


fgfR^fq 

444 

4 4 4 

"j* « j»» 

fRf mt qtqfq 

— 

4 4 


arRafta^HR 

— 

4 4 

■•HH* 

irfqqtqRr 

— 

— 

+ 1 - 

qffqarqanqtq 

44 

— 

— 

qtafrq 

— 

4 4 


^rqftaRr 

44 

44 


taftq 

— 

— 

+ -1 1 - 


+ +•+•' q®% 4>T 3TT4iR 4 — 5 % o qf o Xl — 1‘5 frotffo 
+ 4- q^ qq 3TTspT^ 2-4 % 0 qfo X 0-5—1 iroqfo 
+ q-5% qrr arffiR 1—2 %oTfto xO-5 %oqto qr q?q 

— qfr Rrr arr qqrri 



'Sft'Fr qror Jr ffqqrqr 
cT*tT f^^TT 
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5TT^T trfWPT (STR^t-l) qf fas ^ | fr faktq, fffeftq, TT# 3T?rd#T %X ‘m 
q#r qkff % arrfsfk Jf qiqqq qqrq *trt if qk mrrt | f#*rJr qf q%q fimaT | fqr 
#ff qf f fqqjqr Jr qft# qqq rrfr | i ^er% firktq qqTqtq, qjtfqqr snsr q# qffaq qqrqtq 
%qq fTT qreqf % arrefk if; fT?fmtsr>ftq q# srftfkr %f q qrqT qrqqf Jr afk atTqfqtq, 
trpTTfH^r rrfjrq tTsf Jrfqqtqtq %qq qqqfqqt (srqTqmq) qHrf if qmr stt# | 3fk qf fJrs 
^ | % qqqrt spkqq <m®rT qnkf % f%q fqqf^qr if fq%q ffqmr 1 1 arrs^^^t^r it# 
fsftq qrt qqfiqfq mm afk qmfmft qkf ft qqm: % qrqqf % mark if qTf qf qsrfq 
qmpt »tm Jr sfcTT «tt i qiq ft xx qT?qt % mark Jr imfr arqqfkrfq qf tft q%q mmr | 
f% ?q sum qrr qtsrf % qim qsrqf Jr fqtiq mrsr 1 1 qm qrtf #t qqkrt anm qff 
qqr qft qq q# mqqf%qt qtm ft supr % qreqf Jr qiqT jsttctt ft i qf tft rnsr gsrr fa ht 
# t amir mrqfaqt qiqqf % mark Jr qfq qqtqt anm qrr m§qr arfsrqr ft#t | i fqmmq 
6 mr qrarqf Jr qqr srfsrqrqq 8 ssmfjpft qrcqlr Jr qr#t mat | qqfa qim qfqf Jr gqq 
rrrftfft mm qft m§qr 7 f i w qqrrc qf q«q qqq?r Jr anqT fa qrmff mr faq q %qm 
faqt fqJtq qqtqt mm qft qqfmfq qq mqrkq | qf^qi f^rft qiqq Jr fq^mpr ^qq 

xTTftqt smm mt ^t #t ^r f%q fqqfr'q q fq%q ^fqqrr 1 1 

frT5TcTT-5nqq 

§rrqqjqq qqrqrqiq ^to $txo tt^o ^fqmqq stxt srqq gFqqiaft afk sto am® 
qftq 5TTT fqq qq % km; qq% zmrTXt 1 1 


AP 11 
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rfhrt xRlr 3THT SsrffsR? ST3r%cT < ET^T H-V&W II 

STflTHT Smi cT«TT ITotTfTo tt^TH 

nfam fsrom, Ti^nq sraqr 

J 7 v3 

[sn^-SPRcr 26, 1980] 

srcra 

src^cr sm Jr gfa «n*r grqff cr skt srtfinp sr^r smteTw f i 

^rqqtq snftfcrT ^ % sr%^ yi^ffcr *st 'rirqrfTO ^ 

fw qqr 1 1 


Abstract 

On a most generalized Fox H-Function of three variables-(II). By Pramila 
Bapna and A.N. Goyal, Department of Mathematics, University of Rajasthan, 
Jaipur. 

Partial differential equations satisfied by the generalized function of three 
variables are given. These equations are used to define a number of generalized 
functions of the Lauricella’s type. 

1.1 qf^T^T 

srmT rrqr *fm cl] q ^ q^nr Ht ftr*r srqnr ft qfwfer fcm 

w | : 
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9 tt c rt cT«rr iffarsr 


H* 


* j -m, 0 -, 

'-p, r 

[M/>; «?, «?, <y)); « 5 ? ; j£, tfj*)) ] 

X, 

{[ Mh 0 ]} 
lL n, Qk 13 

k= 1 , 2 , 3 

(, <*> J*\s „ ^ , <A \, 1 

l ((£p Jt ; Aj V A /J A )); (( F/> A’ 'V M J 

X$ 

1 

/(( m k> »*))v 

(Cpa. ?*)) 

fc=l, 2 , 3 

/ </t) (A - ) (A) (*> . \ 

\ i( - C Pk ;yp k^’ ((Z> V Vv 

^*3 

h/ 


(is? L L L * (i s ‘) G(s ' +s - *■+*» 1 *■> 


^Ti^T 


n [4>{s k ). x* k ds k \ 

K*1 


«A ( £ Sk)= — 
U“1 J p 


rn t 3 t \ 

nr\Aj+z*j* sjtj 


n r ( i i af* j* ) if /Kjjj+r /sj* **) 

l+W V to®*! J / J 


(1.1.0) 


(1.1.1) 


n (i -c\!*+ y f s k ) n r(D' K ’ -s'" s k ) 

J J J J 


Ik) Ak) 




pk 


n r{cf- Y \ k) Sk) h ni-Df-vsf s k ) 

l+m, 3 3 14-n > J J 


1+n r 


( 1 - 1 . 2 ) 


n r(Ej l> + aJ u j 1 +A , ' i ’ j a ) 




®(*?1 Hh " * 5 * 2 ? ^ 2 ” h ^ s > “ 4 “ ^ l )~ 


n r(i-E.-x'r s^x'r sj 

1 +M X J J 1 J 

ff IXE^+X™ s 2 + A< 2) s z ) 


M 


n I\F»+P? s a ) 27 r ( i-£! 2) _A! 2> , 2 _a'! 2 > , s ) 

3 3 1 l +m 2 j j j ; 
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rr r»/rt (8 > , ^ 3 > , ^< 3 > \ 

n r(E } +\. s a +x s t ) 


■n(S) 


77 r(F.' + K 

J J 


( 2 ) 


$2 + K 


/< 2 > 

J 


3 


*a) n Al- 

I+M3 


-j? <8) -a (8) - 


h ( 3 ) .,( 3 ) . 

^3 ^ j ^l) 


xur(F^^ s 2+ ^ Sl ) 

(1.13) 

((Ap, ap )) SFJsFT (,4„ aj) (A, Os) ... (^, a7) ft?TT | I m, m K , M k , n k 

p, q, p k , q k , P k , Q k , (k= 1, 2, 3) Pr^%fecT amfjppTsrf §fe | : 

0 OsgA/*<-P*; 0^n k ^q k ; q k ; #>0; q k > 1; 2*3*1. 

W*r *r **=0 (fc=l, 2, 3) *n«ff fcr*T*r fort | > ^ L k (k=\, 2, 3) s k - ^ | 

gfc 3f<T?r gtff g%r — zoo % +zco cT^ fafcfW | STIW 5 ^ ^ FT 3TTS^ 5fT 

1% 

r(Dj k) -8j k) s k ),j=l, ..., n k % -fr^r % ?T%ft STK OTT 
JXi-c^+yf •••= m *> A4‘+/ a j* s *)>7 =1 > -> m 

J J k 33 1 

/i \ /i\ jj) (2) (2) (2) 

^«jr F(Ej -(-Aj +A '■ s i )j—l,..-,M 1 ;r(Ej +Xj s 2 +^'j s 3 ), j—1, ..., M t , 

nEj'+X™ s 3 + X™ Si),j^h ->M 3 
% Tf^T 3FT% «rrf' sftr 3%' I 
1.2 arfiTOTH 51%^ 

#srr fo 3 ft <wt i'w [,) % j?(x, y, z) % fa<3[ fern | «ft |tt ^if 

srftra^ % frrRf^rftra srfcraar srre fi% f 1 nft ^ wtt ^tt f% *m?ar srarc 
a', p, /, A' rrn p 1ft *rfir«r I I 

(i) larg x*| = hM<( fV t w; 

<wt 2i^;+r>^; 

(ii) K+K>K+w' 
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srmT cr«rr 


(iii) W'>W' 2 '; 

i) P 

W' X =T1 (aj* y + z (y.y -v Z (A jY 


K=$ (p‘.k )'+ z (Sj)'+ z\^.y 

K = Z (a.h Y log | a\k |+ Z(y.y log \y]\+ Z (A *)' log |AyJ 

iF 4 =ij y log \py i +z ( Sj y log |s ; - 1 +27 (pjy log i^-i 


w 


, nk k P t P k P k k 

s=Z |(8j)' |- Z I (a *)' I - £ | (yj)' I- £ | (Aj) 

1+m J l+m, l~\~M , 


W'-Ziafy^iZiyj)' Aj+lf (A*)' Rj 

w;=z (Pjk y Fj+z (8 )y Pj+z k (p*y t- 


*Ay =amp (a^), ^j=amp (y*), />*= amp 8*, F*= amp pf, 

/c it £ 

i?y= amp Ay, 7 y = amp Pj . 


Wi, W 2 ' , ..., w'i tnp t?T % ^5TR tw STTRT fspur STRTr | I 


a j lf "( a i*)'+ / (a h"- *** fy* =<//)' +HP] k )" 

3T?3T I 
1.3 snfjFW 

JTFTT 1% FF(l.l.O) % ?feor <rer qff gf^j «R?tT f I 

§ s § 

*1 8*7’ x * s3c^ ’ X8 8 x 3 ^ 5f '* r?r: ^ ^ ^ 3ff%^r arfr zrir ^t?tt f*P 
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a- k 

J 

(1=1, 

-,p); ^(1=1, ... 

>?) 


<*) 


(A) 



Yj 

(1 = 1, 

—,Pk);Sj (i'=i, 

■••> ?*) 


(*) 

, '*> 

(k) 

(A*) 


X J 

* 'I 'l 

( j=l, ..., P k ); iij . 

,M'j (1=1, 

-, 2/0 




f*=l. 

2, 3] 


| I W gTTT 3ltftR> fa*T JT^TT % fefT 'STRUT | I 

{(— 1)^1 JC X if (a' 1 e + af* t + a‘f t+Aj)hn (E™ + 0+X'™ <f>)^> 

IT (£j 3, +A< 3) ip-j-\'[ 3) fl) A ,j»> h (l-C^+y" 6)^ 

A (Bj +p‘/ o+p 1 * t+p‘* <!>-$ )£ n (Fj"+^ fi+z*'] 1 ’ 

Q A (F m + ^ ) +^ ) & a -/>?*-*?* +»r «)£*}* 

J J i J r 1 j J J J vj 

c=0 (1-3-1) 

{(-ir* x. n (a I 8 + A 2 * + «? t+Aj) J? 

J J J J 

i7 1 (£! l) +A‘ 1) 0+A'j M ^) A ,< 1 > 17 (£' 2, + a‘ 2) f+A'j 2 ’ £> a < 2) 
if (1- c <3) +y < . 2 * <£) < 2 >-if (fly+jS'. 1 ^+^. s t-P* V 2 

j J Yj J J J rj 

Q 

l /r ,(l) , (1) a , ! (1) jr . /(2) , lf ( 1 )\ (1) 

J7 (F. <f> J rh L . Y H 1 ; )p L 

J j J J J , 

n(F«'+^ h <t>) s pw 


=0 


(1.3.2) 
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snq-TT cwr *0^ 


{(- 1)"» X 3 niaf e + a'ft + af * + Aj)* 

ri(E m + A ( . a> </> f A' <2> 0) a/ <*> ri(E W +X w f+A'*." 

J J J j 3 3 J j 


n (i - cj 3> +y) y < 3) ~n (Bj+fi e+tf* *+|8j* ^ ~£j* y* 


n(/; 3, +^ 3) 




/7 (l-£>j 3) -S] S) +sj 3) ^) s <*)}^= 0 


fF 1= £ a. 1 + i A (1, + 2? A'^+k,; 

1+w J HM i J 1+M$ J 


W 2 = i «* + § A' (1) + f A w + w a ; 

l+m J 1+M X ^ 1+M 2 J 


X (») 


(1.3.3) 


p p 

- x ><*> . ^ s< 3 > 


JF,-2?«*. 3 + ^ A’ v :'+ 2 A 

1+77J l+Aig ^ l+A/g 




tt*= 2T y^-^df’ [*=1,2,3] 

m A+ i J ; 

(a) r =a(a+l)(a+2) ... (a+r— 1) cfCTT («)<>=* 1. 
(1.3.1) *lft STRT % fatr fpr f* 7 <R W STCHT ^fflFHT 


n (a' 2 61 4- a'. 2 <f> -4- a*. 3 'fi+Aj)^} 17 (jEj^ + Aj 10 fl + A'j”)^" 


J7(£j 8) +A' 3) </'+A'J > 6) A ,«>n(l-Cj 1> +yJ M fl) W 

j 
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fan Hi Ran qft ?Tf1WT % 

r(z+r) :(-iy(\-z-r) r Tz, r(l-z-r)—-£Q^*L , r( 2 -r)(z-r) r =rz 

V 1 — z—r) r 


w «fr% f%*g qjf srfefr g«n gggg % ^Jf (1.3.1) qq «mr qsr sn^r 

ftcTT I I 


1-4 faferc ?*1 TTt 

(i) gfe fg (1.3.1) ^ (1.3.3) gq> qft sCTw: 

m=p=l, q= 0, A,=a, Jl r 1 =X, X t =Y, X 3 =Z, 

q k =2, Dj k) =0, Sj* > =l, D k) = \-c k , sf=b^,n k =0, 

Vifc=l, 2, 3 

P k ~Qk= 0, m*-**-!, C<*>=l-f> A Jfc-1, 2, 3, 


(1.4.1) 


(1.4.2) 


fgi ?ft ?TKt%5rr % grgffg F A * qiggf sra sttfw ggqrg ggtqrgqf gfe ftgt 1 1 
[*(«+<* e+ah i+ata ^ (Z> 1+y < « 9) yil) -(c 1+ 8<» fl-S' 1 ’)^, 0] i^*=0. 


[*«+«*» e+a^ f fa'3 ^ (t, + y<« # y( „ — (C 2 +8 <2) <f>- S (2 )) 8<2) fl-0 
[2(a + a‘i 0 + a<* <£ + a'3 ^ (fc 3 + y <*> >/.) y(S) — (c 8 + S^— S< 3 >> S cs) ^*=0 

(ii) gfe fq (1.3.2) % (1.3.3) gq> qft spgg: 

x 1= x. x 2 =r, z 3 =z, 

q A =l, tD k) =0, sT = h rn=p= 0, <1=1, 5i=c a , «*=0 

vfc= 1, 2, 3 (1.4.3) 

(k) (A) 

■Pjfc=2<c=0, m k =Pk=2, Ci =1— a*, C 2 = 1— &/: vfc=l, 2, 3 

fg^r m gRtggr % gigffrg F B * q>ggf sm §*£ aitftw ggtqrgfi snf^ ftft 1 1 
Wflx+r' 1 ' 0) y(1) (f>i +/ (1) e) yrt ) -(ci+?i 9+P‘ 2 s*>+0‘ 8 W=° 


A P 11 
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«nw ?psrT 


Wo, (MV™ #V® -rc, uS<, # -5 K 3 - * -m p , «F »*-0 

[o(o,+r<*' * 7 ,» (».+/'” «/» *+^* f 1 * 1F “* =0 

(iii) irf? f*T ( 1 * 3 . 1 ) % ( 1 - 3 . 3 ) 4 ?f sF’TSH 

Xx=X, X~Y, X S =Z, (1A2> 

grsn m=p= 2, q=0, A x =a, A 2 = z b 9 Pjc—Qk^® 

jg gv 5 Trct%«TT % *c* qwf ffff srtr sriftR! 3 T 5 T 4 ^r ^ srrfccr $feft 8 \ 

[X{a +a[ 1 e + a[ 2 4> + a* 0) Ji (b + a^ 6+ <£ </> + H '/')<£ 

-(c x -hS a > *— « (,) )ga>*] JV“° 

^(fl+a/fi t alVWiV')** ( 6 +a 2 1 0 + a 2 V+ a 2 0V a ® 

-(c,+ 8 ^- 8 <*>) 8 „ ) fli !, c *“ 0 

[z(a + aj 1 04 a‘ 2 ^ + axii) a l a ( & + “2 #+<*» <H' a s 0) a ! # 8 

-(c,+ 8 < 8 ><A~ 8 ( 3 ) )g( 3) 0 ] /'V *“0 

(iv) *r ( 1 - 3 . 1 ), ( 1 . 3 . 2 ) mi ( 1 - 3 . 3 ) jf 
X x =X, x 2 =F, Z 3 =Z, 
m ==^= ? =l, o4 x =a, Bx=c, Pk=Qk~0, 
q k =mk—Pk=\> O k) =l—b k , Dx =0, S x =1 

v/c=l, 2, 3 

w ?ft ^ 5ft afc sr^ sro ^ | 3 fe % arffasr F 0 * ^ 

SPOT fftft | 

[x(a+a ( i 0+ a<2 0+ a ‘ 3 0) a / x (^i1~y ll) ^)y(i) 
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~(c+i & e+ph j+p, e] F 0 *=o 

|>(a + a*i e+oh <l>+ah ip)^ (i 2 +y< 2 ) <f>)^ 2) 

-(c+/ 3*1 0+^2 0+^3 </r-jS'2)^ 2 0] F d *-0 
[z(fl + a‘i 6>+a < 2 <£-+ o' 3 ^) a<s (i 3 +y (3) #) y(3) 

-(C+/J*» 0 + i?< 2 0 -JS'3)^ u P D *=0 

(v) irfe pr (1-3-1) % (1-3-3) cR> if (1.4.1), (1.4.2) ^TT A x =a 

Pi = Pa=Qi=Q2=Qa=0, M 2 =P 2 =1, fJ=6 2 , (14J) 

1 

m l= Pi— 1; ^1 = 1 b 1} p 2 =p 3 =0 

?M eft fif artfiro at^^r st^ ^ijt fageft % sn<ff$?r f e * £tct 

fteft 1 1 

[jc(a + a‘i 8 + afi cp+a l 3 <P) a t 1 (^i + y m 0) y( i) 

— (Cj+ S (1) 0— S< l >) s<1) 0]F £ *=O 

[j( a + ail 0+a i2 ^+0*3 (b a ~ )- A (2) <£-(-A' (2) i/<)^( 2) 

-(c a +S< 2 > <f>-S^) 8m <f>] F £ *=0. 
t«(fl + a‘l 0 + a«* <^+a«3 ^ (6 2 + A< 2 > <j, 

— (c 3 +S <3) <A— S Is) )^ (3) </'] F e *=0 

(vi) uf? ftr (1-3-1) % (1-3-3) cW if (1.4.1) cT«rr ^ 1=a 

(3) 

P\=P 2~Qi~Qa = ^> M a —P 3 =1, E-y —b a 

(2) U) (A) 

Q 2 = 1> Fj =i< ' 2 j ?i— 2, 2?i = 0, Sj =1, 


(1.4.4) 



366 


stt'rt ar«rr 


^=l~c, C=S< 1 > «i=0, ¥fe=1, 2, 3 

Pi=Pa=0, m t =pi=* 1, C< 2 >=1~& 2 (1-4.5) 

cftft tpp artftpp stir fterr | fsrsntfV ?r*t % F p * qwnr 

5RT ffcrt | i 

[x(a+a*i e+ah <£ + a*3 4)^ (fc^A' 3 * 4+A'< 8 > 0) A , (3) 

-(t'i+Sm 9~&H)) 8 a) 6] F P *^ 0 

\y(a-\-o! 1 0 +a *2 44-a*3 4) a , 2 (& 2 +y (2 > 4) y(2) 

-(c 2 4/‘ (2 > 44 m'< 2 > 4-/* (2, ) m „> </>] F,* = 0 

[z(^2+<x*l 6 + &* 2 4 -j“ a. *3 i]J )^ 2 (^1 +Z 8 ^ 4 - 1 - A ^ * 8 ^ 6) A(3) 

~(c 2 +/x< 2 > 4 +/i' <3> -/--M ,( *>)^, ,*,</'] F P *=0 


(vii) srfir fR- (1.3-1) % (1-3-3) 5RF if (1-4.1), (1.4.5) <r<HT .^a, 

P\=Pt=P n=Qx—Qz—Q, mk~Pk— 1» C < * , =»1— A* 

vfc=il,2, 3 

srf%?«nfrcr ft grifw anr*^ ^tl^Rur stir ffarr Tsw^ ?pr % wnffw F a * wr 

SHT fRT I I 

l*(a+o'i 6- a ti 4 i-ah 4 )^ (Vi-y (1) 9) y(v 

._( Cl+S a. 0 - 8 <») 8 <J] F g *=Q 

[>(<2 + 0*1 6 + 0*2 4+0*3 <p) a t a (l>t+y W 4>) y W 


-(c,+^ (2 > 44V <2 > 4~-^ (2) )^(t, $ F o *=0 


[z(< 2 +a*i 6+a*a 44 a * 3 ^) a < 3 (^s+y (8) *A) y (B» 

-(c»+M ,2 > 4 + m' ( 2 > </'-~M' (2, ), tW ^] F„*=0 

r 


(viii) WV ?TCf iff? (1.4.2) cr«rr 

m=*p=q=* 0, Z! = Z, Z 2 — F, Z 3 =Z, 

Fa-ex-e.^e^O, M t =P a =M^P^ 1, E^=a a , E*^, 


(1.4.6) 
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^i—Pi=m a =p t —l, p a =0, CW=> 1-flj, C ( 2 ) =l— Z > 2 

srf%^«rrfq^r ^ eft afiftrer sr^t ^wt^r jjtr ftett | fsrcr# ffe % gruffer F K * 
SPTtafTRr im 5ft "fTefr I | 

Wfh+yW <?) y(1 , (6 1+ A< 3, ^ + A'<3» 8) ym 

-fa+wo-am)^ 9 ]f k *= o 

W« 2 +a< ! > <^+a'<*)^) A(S) (* 2 + y < 2 > « y(1) 

-(c 2 +S< a ) 0-S (S >) S(2) <^] F K *=0 

[2(a 2 +A< a > <£-t-A'< 2 > 0) A , (2) (^+A«> *+A'«> 0) A<3 , 

-(c,+S(« i/i— 8 ( 3 ) )g ( s) F k *=0. 

(ix) q-fe (1.3.1) ?T (13.3) 3 * Jf (1.4.2), (1.4.6) 

Pi=Qi=Qa=0, M 2 =P 2 =M t =P 2 =Q t =l; £^=a 2 

(j) ^ 2 ) ( 1 ) 

— *i>*i =C 2 , w 1 =^ 1 =m 2 =p,=l, />3=0, Cj =l-a 1 ,C‘ 2 > = l-a 2 

srfawTfacr ^ eft ^ artftr^ 3 rsf?t sift^ro* sttr ftaT | ftRRfl gfe sn?r % flri^er 
5RT fteft I I 

W* 1 +y (1) %,i,(6i+A ( *> <A+A'< 8 > 0)A'<*) — (Cx+S (1) e-S' 1 ))^, 0]i^*=O 
[Xa a + A' 2 > ^+A'< 2 > ^) A(2) (& a + y < 2 > « y(1) -(c a +^-/*' <2) 0 F**=0 

[^ 2 + A( 2 > <£+A'< 2 > «/.) a , (2) (M-A< 2 > <A+A'W 0) a < 3 > 

-(c a +f*< 2 > 0 + fx'< 2 > ] f**=0 

(X) qfc (1.3.1) % (1.3.3) 5 T=P if (1-4.4), (1.4.5), (1.4.6) <RT 

(*) (A) 

Tn 1 —Pi=Tn 2 —p%— 1, m 2 =p 2 —2, Ci — 1 C 2 = 1 b 2 
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srmr crarr 


srfawrfaxr f% 9 T 5 rnr f% it 47 artftr^ sttovt strt ?>rr fawfr |fe % 

fTR%cT F N * 'H^FT stct ftcft | i 

[*(o, + y (,) e) r a) (.h+* a) i A+A' <S) 9) x , in -~(c,+8 (l) 9~Sm ) Bl X) 6] F N * = 0 

[y(« a +r (18> < l>) y rn ( b 2 + y n2) 4 >) y >m -(^+m ( 2 > <HV (it) <//-/‘ (a, ) JLl(a) F N *=0 

[z(o 3 +y< 8 > -/.) y(3) (ftj+AW tA-hA't®) 0) A(3) -(c 3 +M< 2 > * + /*'<*» F N *=0 

(xi) crfe ftr (1.3.1)% (1.3.3) cPP% (1.4.5), (1.4.6) auT 

(1) (*> 

M 1 =P 1 ==M 3 =F 8 =1, l»,-g,-g,-0, F t =fc a , F t =o t 

( 2 ) ( 3 ) 

™i=Pi=0> m 2 = p 2 =m 3 =p 3 =l, C x =1—08,0,. =1— 6* 

^rfciwf'Tct ^ %t 1% srtfasp sr^^r shm ftaT | fsrer# §fe ?pft % *rr%?r F P * 

sp:t fFfr 1 1 

[x(a, + A< 8 > t+yw e) ym (^+A<1) 0+A'<i> ^) A(1) 

— ( c i+8 (1) fl-S' 1 ')^,, 6] F,.*= 0 

[p(o2+y (2 > ^) y( 2)(^+A« 2 > «+A«> ^) A , (1) 

-(c 2 +^ (2 » f |- /*'<*> +~-F w )^ %) <f>] F P *- 0 

[ Z (0 X + A<3) <A + A'<3> 6) xm (b 2 +yW ^ (3) 

-(c 2 +/l< 2 > <f> f M'(») i/—m'<*))^(2) V'] ^.*=0 

(xii) *Tfe fR (1.3.1) % %47T (1.3.3) 347 % ( 1 . 4 . 5 ), (1.4.6) fWT 

( 3 ) ( 3 ) 

P 1= P 2 “g 1 =g 3 = : =0 5 Af 3 =P 3 = 2, P x — j , P 2 =&! 

^ ( 2 ) 

^X=Pl=^3= J P3=0, m 2 ~-p<L~2, C x =1 -.0 2 , 

(2) (3) (o) (3) 

c 2 =1-*8,A; =A*,tA 2 S, =A; 
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eft f# arifsps sr^t *pffar<>r srrccr fteTT | ftreptfr gfe wtH % m%cr F x * 
sttt fteft 1 1 

[jcCfli+AW </-+A'w B) x , w fr+X™ j+X™ e) y w 

_( Cl +§a, 0-8<V) S(1) 0] F r *= 0 

[y(<ti+Y {i) <l>) yW (b 2 +y'w <t>) y , w -(c 8 +M (a> ’/>-^ 2) ) fJLW $ F a *=0 

( 3 ) ( 3 ) 

[z( fll +A( 3 ) 0 +A'( 3 ) d) y(S) ( MA f+A' x 6) x w 

— (C 2 +M (2) ^ + /x'( 2> </f— fi'W) , (2 i/i] F r *= 0 

r" 

(xiii) *rfc f*T (1.3.1) ?t (1.3.3) ePP q-' (1.4.3) PPTT 

( 2 ) 

Pi=r 3 =Qi=Q 3 =o, m 2 =/> s = i, ^ ’= a3 , g 2 =o 

m i=Pi= 2 , m 2 =p 2 =m 3 =p a —l, c[ k) =l-b k , C™= l~ ai 

5rf?r?«rrfqcr eft f# artftpp sr^r srp<r ffaT | fsre-qft ^ %■ g^fer 

5RT ft STTcft 1 1 

M^i+y (1) «) y(1) ( *i+y' (1) 0) y , (1) 

-(Ci+^ii 0+^2 ^+^3 <A— F/=0 

{^ 2 +A<» ^ + A'‘ 2 > 0 ) A , (2) ( 6 2 +y<*> ^) y(a , 

-(Ci + ^i 0+P* <!>+ p‘* <!>-P*)p h F/=° 

[z(a„+A (2) <^+A' (2) «A) A /( 2) (6 3 +y (3> ^) y(3 , 

-(C X +^1 <j, 4^3 tf-jS'*)^*] F s *=0 

PHI 

(xiv) nfe f*l (1.3.1) % (1.3.3) <pp 3 (1.4.3) CRT 
X,=X, X 2 =Y, X 3 =Z. 
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srmr ararr tfera - 


P\—Q\—Qi—Qz — 0, Mg — Pi — M%=*Pz 1, P\ ®*> l 

U) <S> 

m 1 = J p 1 =w 2 = j p 2 =l, /) 8 =0, Ci =1— a u C x — l—b 3 

gfireq T fire ^ gt ft artfipF a^sp^r ?nft5R«r sri^ ftaT | farcrct %■ *ntfffcr F r * 

srt ft arrat 1 1 

[x( ai + yW ff) yW (b t f AW tf+A'«> 0) A , (S , 

-(Cx+P‘1 0+1 3* t+F* >fi ~P‘i)p tl 0] f T *= 0 

LKo.+A‘» ^+A’ (2) 0) A< „ (Z^-fy' 2 ’ *) y(I , 

-(c a +iS'i ^-H3' a <£ f ^ ^ -F*)p t 4>] Fj*= 0 
[z(a,+A« 2 > ^A'<» ^) A , (M (6i+A«» «/»+A'<*> fl) AW 

—(cx+F 1 d+F* <f> -\~F 3 <A - F*)pt $ */'] ^*=0 

*rrtf£ ?r cr«rr *n*r % % spftfph ftw wtsr ft (1-1.0) t 

srfgwqtt % 3 tt? srr<r fft i 

qfe gr«r ft gttsto am ( o , <f>, </< %3rf%frm) fan# x y z ~~ «pi 
ftgr | , ^rf ft an? gt ft t g*n grg% <rs?R sra ante amsr stmt! 
qrt snf^r fWr (t# ttasr g«rr tg [3] wt) i 

fg?3!T 

l- sriw, <ft° nm, trot^o, ftrsnHqf^ Tfar^T, 1979 (tfag) 

2. fcr, %°tt° gqT ttgg, <r°i£T°, Acta Ciencia Indica, 3, 1277, 259 (Nr ^Nr, ® 
nto^ovto gtfgsr rrargm ftrsarfMrrarir, 1975) 

3- tfaoT. i^otTq-o g«n tg, %°gto, fasnsr gf?:<re argo <rf?WT, 1980, 23, 25-35 

4. siTfcr *n?r, nfar, 1954, 5(2), 69 
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sfxtTta h- % fair *r 

^TTf o xm? cT«TT 3° q^o fastT 

?rcstg*fl *ifara 3Pj*nn, g >gV sg e srro 

SPTRH f|?f StTTmtft 

[srrn — H^rRnc 18, 1980] 

HRm 

sr^cr srq-^r if spptrr ?rmr <=rPn: srcr srmfim fsvnfispp srfref w $ ^nc¥ 

//-<EvPT % qff if q^r arfop aim crgre mr *rftrfire ^ ^ ferr *prr | i 

Abstract 

Some integrals and series relations for multivariable H-polynomial. By Y. N. 
Prasad and U. S. Mishra, Applied Mathematics Section, Institute of Technology, 
Banaras Hindu University, Varanasi. 

Biorthogonal polynomials introduced by Prabhakar and TomarM have been 
generalized by introducing a more general polynomial in terms of //-function of 
several variables. 

1. SffcTTSRT 

sptrr ensrr 3>rt [11 % fai^fcrfacr ferrfim Tgref tt qficmi firm sft u n (x; k) 

<pn y„ (x; k) f 

(“) 

U n (x; k)= £ ( - 1 y n Cr yLA (1 _ x ,2 )r, (L1) 

V„ (x; *>= z (- 1 y »c r (J+^k(l.-x/2)^, (1.2) 

f“0 \t)kr 
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srara am fmsrT 


am ft saJr mms ^famr ama;at m arsaaa fom f afa ?aarr amfra sf at a^mm apt 
strt ^ Jr fam f i fmt aam aT#FTO aff m?r TT-aara % aaf Jr ^ arffer^? smqa 
argaa q?r afcrfma aT% fam I i 


ama am ata [2:i % sigafta i7-qma .qrt fma aqaa *r qfamfaa fqrar f 


5 Tff 


0 ,H' 

H P,q 


: (V, W '); ...; (F (r) , W < f >) 
: [X\ T] ; ...; [*<'>, ymj 


r 1 (r) 

{(QpJ a p*9 *••> (X p )}» 


<r> 


{(^;iv-> ft* »■ 


<n 


{(4'x' 9 V'x')}'> *“J {(^x(r) )} 


jn Sr) 


9 ^i 9 * »•*> <^r 


{(/®V, £V)}» •••> {(^y(n> ^r))} 
=/ry( ... f • e 1 (s 1 )...d r (S r )ii>(s l ,...,s r ) 

(Z 7 T 0 )) J l% ] Lr 

X X S1 . . . X r s r dS x ... dS r , co=\/(—l) 


yd) 


n ns'P-e'P Si) "n I\1~A Sd 

J - 1 7 7 j-x 7 7 


W <>'J 


(i) (i) 


*< ( 5 ,)= 


y<i) 


jr«> 


77 rd - Bj+ IP Si) "n r(\ li) v f s t ) 

jczVM+l J _/=PF<» + i ■' J 

1 = 1, 


ifi (S ly . . S r ) = 


n f d) 

n r( 1 -Aj+ £ « 5/) 

J«x i»i ^ 


j! r(i -ty+ z pf so n r( aj - 2 aP s t ) 

jasl l**l J®*fl+X l 1 J 


0 - 3 ) 


arff ( ) % t?rf ^t msm gfmr ftat f , «r«rr a^=a‘, a< 2 >=a", scmfa {( a x , v x )} am 

{(a fi ; a.p , .... a^, )} X am p-Srrmft % mpPT Jf SW 5 T: aform ft ^ f ( A v 17, ), ..., (A x ; 
' ( n ' <r) 

«*) am a v a i » •■•’ a i )> •••> ( fl /» a /> , .•» <*/> am to jaa^a m mar aar f, 
a j l> 0 = 1 . ->p)> Pj* 0 = 1 , g\ Pj' ( 7 = 1 , . .. ^), ( j~~ 1 y > 

1 = 1 , .... r mr «'wn? aai n ’, F‘<), PFo), p, q, x«\ y<» - ) ^ft sra f f%ra% 1% 

0<«'<jP, ^>o, 0<F<i><r<>-> am o<pf<>)<y<>>, /= i, .... r . 



t^f «f ' nft 
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arfawr % srfaspEr sr?n? ct^t 4W 21 ir sr'T^r 444 Jf ^ wr 1 1 i?-3g44 

44 f?F 4 srtr: & f^rn: fw | : 


h: 


„, : (F'-l-l, W'); ...;(F (r) , W r >) 


(r K 


{(&pi a p J •••> a p )}• 


' (r) 

{{g q \ P . •••> Pq )}> 

? 


p,g : [X' + i, F'+l]; •••; [^.rn] 
v’x’)}> («+i. 1); {(^"x". W)}; •••; {(^ (r, x (r) > ^ r) x <7) )} 

(0, 1), {(PV. *V»; •••; {(P (, V r) , ?v r) )} 


> •*•» g t 


(1.4) 


spfffsF q=0=ri =p\ F"=F"'=... = F (l ' ) =l=F"=y"'=...=F (r) ; lT'==)F'''...==0 7<n 

^o=J' , =Ar'"=...=r (, '», 4*sFt <T4T a 2 , ..., a r ->0 ^ 44 4*44 


H. 


Y'+l. 

X'+l 


W" 

y'U 


• f <2 1 X x 


{(A' x „ t] x')}> ( w_ 
(0, 1), {£'/'» ?y>) 


„ (-l)rj-i 
r=»o f! i' 

n 

j=V'+l 


V' / / H/' ' ' 

n r(B : -i, r) n r(\-A +«• r) 

;=i J 1 i - 1 J J 


x' 


-a r 1 x , ' t , (1.5) 


(1-5- 4f 0. H (i4- -Vj r ) 

;„w +1 


it «rrrffer ?J ^ttctt | Xl 44 » 44 4g44 1 1 £/„(*; fc) 4 «tt f„(x; fc) sr|44 3 

if 4g44 (1.5) 4t 45.444 % ¥4 if f4*4T4T 44T | I 


2 . 

gf^lTiTtl if g4 //-4i|44 41% 4T4 44, %T (1.4) % §4 1 *144 *44 * 

f ir /a . o : (F'-hl, W 7 '); ...; (F (7) , W {r) ) 

(a) j o cos 2u6 (sin ti)° H fq . F' + l]; ...;[*<'>, F<'>] 

{(a/,; a p , ..., a p )}; {{A' x >, 7 / X ')}j («+l, 0* {(^"x"> WOK — » 

t (r) 

1 {(*»; j8 f ^)};(o,i),{(i»V,lV)};-; ' . 
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srcrre cr«rr faert 


( r ) (r) 

{(^ x <n ’ V’ )} 

( r ) ( r ) 

i(B m , i (n )} 

y y 


; z,(sin 0 ) 2 A i; z r (sin t >) ifl r dO 


r a±u) o,B'+i :(V'+i,wy,...;(V",w») 

20+1 H P+ l >*+ a . [Z'+l, r+1]; [Z <r >, y (r) ] 

r ' ( r ) 

J v, 2 h X9 2 h r ), {(pp> a p > •••!• a /> )} 

! ' <n _.v 

\i(b q ; fi q , fi q )}; (-3 - ±m, *i, h r ); 

' " " ,, <r> < r > ^ 

{(i 4 x , , r) x )} ? (/!+], 1 ): {(^x" 9 ^X" > •••» {(^X(r) 9 Vxir) )) 

j 

' / (r) (r) 

(0, 1), {(By, , €y , )}; ...; {(B nr) , | y(r ,)} 


Zj z r 2-% 


srw ft; p 


(i) ,<«>. 


Re(v+ Z 2hi a, + l)>0, a,=min Re (B, £■ ), j— 1 , ..., V (i> , 

2-1 J 

|arg Zj|<i 17 ,-ir, {/,•>(), 

Ui= Z af - I a f - Z fif + Z if + Y Z if + 27 yj‘* 

j=i 7 jF=i/j 4. 1 7 y=i 7 7=1 7 7 =k«'> h y-i 


7 = ^(') + l 


UJ _ . 

Vj >0» U ■ r. 


ri2 *,n' : (V'+l, W); ...; (F< r >, B«'> 

(b) \ cos u6 (cos 0)° # * „ 

Jo p,? :[Z'+l, F'+l]; ...; [Z (r) , y (r) ] 


' (r; 

{(Up* a p 9 *">f a p )} 

f <r) 

i.(Pql fig 9 »**9 fig )}» 
v 


tt tt ft (r) it) 

{(A x , rj x ,)}, (n+l, 1): {(A x ,„r ) xil )}; ...; {(A Xir) ,r, Xir) )} 


> ' (r) <n 

(0, l)j {(By, J £y')}> {(By(r); £ytr))} 


Z t ( COS 0) s/ ‘l, ...; (z r (cos &) th r 



fr my gr q# sf uft 
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7T -_0,n'+l 

Hp + ^ ^+2 


:(F'+I,r'>; ...; 

:[r+l, F + l]; 


(V {r) , W ( '>) 
...: [X^, F<'> 


C 2/+ ..., 2h r ), 


m ^ 



t (r) / / " " (r) (r) 

{(a p’, ap “/))}; {(Ax'> 7 lx')}> ( M +l> 1)5 {(^x"> ^x")}! —5 \(^x(n> ’W))} 

' ' tr) (r) 

( — v/2±w|2, /ij, ..., h r ); (0, 1), {(By,, £ y ,)}', ■■■', {(By (r) , £y(r>)} 


1 


Z x 2~ 2h l, ..., z r 2 ~ 2h r 


, (2.2) 


W ft! u ^ ynfr | sfh 3Rf STRICT (2.1) % ft | I 

' „ o,* : (V' + l, W'); ...; (F‘ r >, lF (r > 

(c) f o ««(.+«» (.in 0*-* (CO. ■*y- Up,, : , r+1 , r+11; ... ;[i ,o,j™ 


f {(<*/>; , ..., aj’ )}; {(^X'» ’Jx-)}. («+!» {(^X". 7x")}; •••; {(^x<r)> ’Wi)) 

! , , n , ' (r) (n 

[{(bql P q „ .... P q )}; (0, 1), {(By,, £y,)}l ...J {(By (r) , £y(r>» 

; z x (tan 0) 25 i ...., z r (tan 9) iS r 


dd 


~n*+P) M2>?+1 :[*'+!, r+U; 


(V lr) , w< r > 

[XW, f»'>] 


/ (Jf) ' * 

(1 —a/2, S x , ..., S f ) {(a/,; ; ...; )}; (l-a/2), S x , ..., S r ); {(A x „ V)}> 

r ( f ) 

(j8, 2S X , ..., 28 r ) {(bqi pq ; .... Pq l (0, 1), 


rt " (r) (r) P 

(w + l> 1)> {C^X"* •••» {(^X(r)> ^X(r))} 

; z x 2 5 i ? z r 2 25 r 

t f (r) (r) vs 

{(■#y', £yO}> {(-®y<r» ^(r))} J 


( 23 ) 
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srcrre <r*TT f*T«TT 


spirt % (a+0) «PTT5*PP y#FT ft, 

Re (a+ 2J 2S; a,- + l)>0, Re (ft — U 2 8; a;-f- 1)>0, 

’ ■* i~‘-l 


cT«TT |arg 2 i|<| Urn, U,>0, 5TfT a; OT U { (2.1) % ft f I 

r r„ o n' : (V'+i, wy , ...; (V <r >, mr> 

(d) sin (a+p)ff (sin 0) 0 " 1 (cos 0)M H b ’„ 

■o' P ’ : Y'-h 1]; [*<»■>, K< T >] 

r r) ' ' " " ( r ) (r) 

{(aP ; dp , oPp )}, {(A x „ Vx')} 9 (^ +* 1? 1)> * *? {(^X"> ^X")}* **•> {('W)* r W))} 

' (r) ' ' (f) (f) 

{(V JV-’ J )}; (°, i); {(B y „ £ y . {(*<„,&<„)}; 


z, (tan 0) 2S i, ..., z r (tan 0) aS r 


t/0 


7T 2 «-i i,n'+i :(KM- 1 , fV');...;(V<r>, 
r(a+p) H fi +1 ^ +1 . [A " + 1) yr + ij ; [Tin, yin] 


OT 


( 1 — a/ 2 , §!_, S r ), {(^5 ctp i • ••? )}> (1 a/ 2 , Sj, V) 


(r) 


(& 2§1, 2§ f ), {(ZfyJ pg 9 •••9 fig )}? 


' ' " " ( f ) ( r ) 
{(-^X'5 ^X')}? ( n ~M> 1); {(^x"j ^X")}5 •••» {(^X(r)» ^X(r))} 


(0» 0* £>')}> {(^y(r)> ^y(r))} 


; 2® 5 i, 2 r 2 a5 r 


( 2 . 4 ) 


( a + j3) | 31R (2.1) ^ f^T fC? ^ 5H% f I 

wcTtT : (2.1) fas ^ faq *nrr^ (1.3) 3 w^cr v# | 3fh: mtovR 

3r«rr *fr«nrr % ^ qrfa 1 1 ^rmsr ^ ?sr st^r ftran ^rr srwt | : 


j. f f ^i)» ^1(^1) ••• ^rC$y) ^r) (^l)^ **• ( z rY r 

(2rrWy) Ll - J Lf 7^ 1 - J x )"~ 




smFFsr ^ sf °ft sFsrsr 
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aw siRrfep *pt jtr % tPcoitit njrraciT % feffer r, 3T«r¥cr 

f T/2 cos 2m d (sin 6)° dd— 

J 0 cos luu (sin 0) an- 2 , + 1 r*(v/2±M+l ’ 

sfff M SRIRR? I sfk i?e(v+l)>0, 'TfemT (2.5) I 


j j. ^ r(~ s i) &li s i) •■■ &r(. s r) #*i, •••, S r ) Z x ... Z r ) 
(M J £l " jjrf A«+i— sj) 

Av+1 ~i~2 ji Ji ~f~... -t-2A r J r ) ^ ^ 

20+ua 2 h isi p^i 4-v/2±m+ i Awi) 

i«l {=1 


% (2.1) STTPf ^TT | I 

(2.2) iPT *TH (2.1) ft ?rf%qi?jft % KiffaW 3 ] ajqfa 
f cos m& (cos d) n dd — 

i*»r.g±!|+i) 


=PT 47*% f%^TRT ap ^PJkTT I m ERTciR 'joffo |, i?e(n+l)>0. 

?nrFfpr (2.3) cr«rr (2.4) q?r pr Jfeoarc 141 % qferpff 47*% srrcr fen an 

n^crr I, arqfq; 

, .» „ v- 2- m rlj) 

\ cos (a+j8) 6 (sin 0)"- 1 (cos Of-' dd= - , 

Jo iy—Z ) r(a+fi) 

, v*2‘-‘drp)m 

n$sn i sin l (a+j3) 6 (sin d) a ~ l (cos 6)P 1 dd= — — — -r ■ 

Jo Jo r {^r) r ( a +£) 

3T?T Re(a)^ 0 , 5WT Re(P)^ 0 . 

3. Mk sron? 

(i) 9=0 =«'=/>; v"=F"'=...=v (r >=l— 7"=F'"=...F (r) ; W"=W™= 0=7" 
== X'"=...'=x<r> %*r n«TT z 2 , ..., z r -+0 (2.1) *RRtcr ft rtctt | 
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srtt? rmr firsrr 



r 

1 {(A X „V X ')U«+U 1)' 

IT J V'+1,W" ' 

cos 2t/0 (sin 0)° tf x , +1 y/ 4l 

z x (sin 9) 2h i 

/ /■ 

o ’ 

i 

(0, 1), {(-By,, fy/)} 


r *(|iu) 
2 0+1 


:(V'+\,W') 

h ; 2 

’ :[X’+l, r+l) 


(-V, 2h v ..., 2 h r ); 

(— v/ 2 ±W, /l x , /?r); 


{(^X"V)}» ("+ 1 * 0 

; z, 2-M* 

(0, 1), {(By„&,)} 


( 3 . 1 ) 


(3.1) srarf fr (2.1) % srf^a- §<£ ff i 

(ii) (3.1) Jf V'=Q=W'=l=X', A'—\—^ -~n, r =2, =1 [ 

= # 2 , ^ =1, ^ = ~ wt it um rfr (ilk) n\, % ^ snrm ct«tt cfm % 

W <rft«nw [1, eq (2.1)] *T H’TRtar ftflT | U„(x; k) 8TFTT | I 

(iii) (3.1) £r V'**0,W~X'=*Y’-l,A l — % “Ar, B, =0,^ ~= A' ?<g% 

ct«it 2A x k sra qr *rf snrm cr«tT vfrfR % ^ [l, eq. (2.7)] 

surfer ffciT | f^T^r^r argre f„(x; A) 1 1 


4. sroriiforr 

fqres% ar^^rFr *r ?«ttPtct fesr *prw?r ^rt^ff qn ^rq^r *prt ^fwt: sf "’ft 
qrt ETT c cr ^ % f%TT3[ f^FTT 5TT *RkTT | I (2.1) % *FSr*ft»T % fff fas ^ f fa — 


(sin ey H p " q 


(V'+l, fry,....; (F (f) , W (r> 



[J'+l.Ffi]; 


[jsrc), yw 


{ {(^?> Pq 



It If If (r) (f) 

{(■^X'» ^X')}* ( n ~l~ 1’ !■))> {(^X"> , ?X")}i ••■> \(^X(r)> T lx(r) 

; z x (sin 0) 2/ ‘i, ..., z r (sin 0) 2/ v 

(0, 1), {(B y „ i )}; ...; {(B^, tZy s 



*TFP«r ^ sf tift gTcfsr 
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1 oo o,n'+i :(F+1,^);...;(^^> 

2»+i ^ Hp+i q+2 

^ 1 * : [Z ^ +lj r+ 1 ]; ...; [Z< r >, F^>] 


(r) 


( v, 2/%, ..., {(^> j ..., )}; ^x')}» 1)5 {(^x"» ^x")}> *•*> 


Jr> 


{(^<yJ fig J *•-? ^<7 )}j ( — v /2 d fcr, Ai, Ag j Ar)j (0, 1), {(#yo fy')}> **m 


<r) (r) 

{(^X(r)> £x(r))/ 


{(- 5 y (r) , £y (r ))} 


; Z x 2" 2A l ... Z r 2 * h r 


xcos 2r0 s 0<9<tjI2 (4.1) 


(i) (2) 


Re (v+ 2 2hi a.i+l)>0,ai=mm Re (Bj ),j= 1, .... ^ iarg 2 i| <| Uin, 
Ui> 0, 5Tff 

«' „■, /> <i> -7 ^ (i) ^ <i> ^ (i) 

■C/j= 2 a.j 2 aj — " 


;«l ■ 


i7 fij ■ + 2 h - 2 gj + 2? Vj - i? Vj >0, 

j=l J j=l J J=V(i)+l J=1 j-WD+l J 


»=1, ..., r. 


gqqfri : irf? (4.1) % ?n*rw ^'t /(e) sm srf%?r cfr fw | 1% 


/(#)= 2 A, cos 2 r 8, O<0<7r/2, 
r~o 


(4.2) 


sfifife /(0) ^TcTcT | '4\X (0, tt/ 2) f TpRS ^mT f I gutfa Ar (4.2) % ^ff T«ff *T 

COS 2r 9 ^ ^ 4^% cf«IT (2.1) 4TT spfffi §Ti 0 tt/ 2 % TOT RTr^F^T fa^FRT 
3TT TO?tT | I 


3R: Af- 


r. 


*(l±/0_ 

2+1 


H, 


O^' + l 


P+1,^+1 


: (F' + l, IF'); - 
: [r + 1, F'+l], 


(F‘ rt , JF^) 

..; [J< r >, .F tr) ] 


' (r) ' ' 

I ( V* 2A x , ..., 2A f ), {(#/>, cty, , a^, )}, {(-^x'5 (^2 H - 1 , 1), 


{(V p 9 


Jr) 


p g )}; (— v/2+r, /: x , ..., h r y, (0, 1), 
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tPETTT cmfaSTT 


{(^X"’ ^X")}* •••> (^X(r ) 5 ^X(r))} | 

; Zl 2 * a/ 'i, ...; z r 2 ~ ih r | , 

' 1 ( r ) (r) v I 

{(Pr> £y')} >•••» {(-^y(r)' fy(r))} J 

srarer fa (2.1) *T fq srfg^g- ^ ff i 

sn=ir g-m^RST % *facr *T <ift srRpsrf sgt ?Rf *r ^rrfaer faqr wr 1 1 

fa?*! 
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^ STTeffl^ % W^-II 

3TR°*ff° 5ft fRT cUTT sN 

nfan f=mnr, wm fJrestfaensrar, 331m 

[STTRT — tjt# 5. 1981 ] 

sktct 

si^T spur Jr 3>f =grf <n% *rref?cr q^nfr % ^tr ?rfnwr ^pt qrr Pr^r^rr »rt 1 r 
srt srr'cr iwr ?prR 'TfVvTmf ^1 faftre: ^wraff %■ Jr 1 1 arfJcPT ?> *t*tppvT g^vrr 
'T^l'T Stcfcr ftcf | I 


Abstract 

Integrals involving generalized functions of several variables-II. By R. C. 
Bohara and U. C. Jain, Department of Mathematics, University of Udaipur, 
Udaipur. 

In this paper, we have evaluated four integrals involving generalized functions 
of several variables. The results obtained by Choubisa are the particular cases of 
our findings. The last two integrals involving generalized functions of several vari a 
bles are believed to be new. 

1. SFRflcRT 

'tfrsrTisrr : src^pr sm Jr sn^ gJr « =37) 3T$r H 3) IJRTfvrfer srtr Jr 'qrfJmfer 
srk sr^f%gr fipur *i#nT [4:i 


^ 0 ,\ ■ (**', V'): ...; (M (n> , v<»>) 
A,C [B<«>, D<«>] 


.[(a) : O', ..., e<»>] : [(*') : f]; ...; [(**»») : £<»>]; 

[(c) : f, .... V n) ] ■ l(d') : n ...; : «<">]; 


( 1 . 1 ) 
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«ft§7T cf'TT tq 


rr ( . . . ( '/'(ll, •••, in) Mid - $n (in) *1 — • 

rrco) 71 J h t J h n 


3T?f 


(2tt (X> 


<«>>, *tt r>ri t (, ' ) , i (i, tl 

n r\d: -8,- ii] n r[ 1 b- +<£• £,] 

j- o J y j-i J 

(?) 


c/i‘,1 o> \/ ■■ - I 


Jf) 


,</) ,(*) 


17 r[i -/* ■{ s) l) ii] B u rpT ~*j" ii] 

;V/» + x ' J • ( ’'> 




(1-2) 


■Adi; •••; in)~- 


X « (!) 

17 r[i-a,-+ .r «. I,-] 

;=1 i-X J 


^ « (f) 0 n (j) 


('■<) 


fctB at sarf ma faqr w gala 

£V 1 * tfVi, •••> 5<i) ; •••’ c : «T- J- 1 * - ^ u> 

,=.1 « w I A, v<‘>, A, B {i \ C, D li > ^ 

?fW(T I ft 0<A<^, 0</* <i '<D (i) , OO a«rr 1-1, ..., ». a?7 £,. qfwpsr 

Ii era a | sfr^c itfaq-qT#? srarc: ar | at qgft afp — «oo % -l-woo era firafW I faasr 

fcp snTOW If eft rty’-Sj ’ |;], (7=1 M (i >) % SHW «fft I; % «tpff sfft ?qr 


r[i~&f +*f Ii], ( 7 = 1 , .... v ( '>) V* n\ aj + z of Ii], ( 7-1 A) % aaar ffer 

J J z«l 


aiaf atT qf i fafaa snaa qarc qfqafHrer | fa arf at qta aafaer aft ?>r i 
aaa a*naa ( 1. 1 ) qaa afwrft ^>rr qf? 


A ii) A ii) ’’*** ii) B^ ii) 

Ai = 27 dj — 2 9; + 2 <f>: — 27 cf>: 

l” 1 l" X+l j “ x 


C ,(«) (!) (i) 

- 2 </>■ + 27 S- — 27 8 . >0, 

i-i J y-i 7 . (i) , 7 

7 7 J~n +1 


|arg Xi\ <%irAi, 1=1, — , n. 


(1.4) 

(1.5) 



^n% ewfcr % tftrpprr 
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gf^srT % f^rcr ftr ?rf$TR *f%<R ^t sjrir ^c'Jr afk ( l.l) % srjt sn?R ^ tffsrR w Jr 
| sr tft fa*ft srgrrr *pt wfr ftqr i 

A ’° : [B', D']; ...; [£<«>, ZK«>] V x n t 

(l.l) ^fafcpSSSCStT 

irfe §*r (l.l) Sr O', <f>', 8', if>' =pt ^Tf % 557 *tr # eft n =qff *n% G 

'k^r Sr wavier 3 trt | [8] ftrcl f jt Ftrstct srafircr ^ 1 



Re(p-\- fj ,-\- 1 iv+ E Pi a;)>0> 
i“ 1 
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sftfTT ?t«tt #a 


<i) 


a,=min. Re — ( ;) p«'>. 


|arg (Jf,-)|<4w A i 

4 (i) .(i) A 


A 


A 6 + A 4> _ A 

j-X+i •/ ^ . (/), 7 

J Jr .P *'+1 

,<'> <;> 

27 S,- >0, / n. 


0 li) (i) D™ (i) 

■ I] ip : -j- 1 8' • * 2J 8: 

j -" 1 ^ j .,^+1 


(1.6) % T5T t 3TT^ ^TTofr sf oft TOT arfa^Rt | I 
fgcftsr ?TOTgF?r 

j" exp (-it) J y+V (at 1 * 2 ) J x ,_ v (at 1 ! 2 ) (0 t P- 

o,o : (/*', v'); •••; 0 (n) , v<»») , x x tPi 


xH ' ( : ] dt 

A,c : [S', D'l ...; £><">] ' x n t''n 1 


? (H-A'), (j±X > ( D r a* 

" W r r 0 (1 +2A')r r! T(1 +A',!:V+7) 


o, 2 , : (a', v'); ...; v<»> 

xlf o+i 

x +4> : [ 5 ', D '\, ...: #<«>] 


r ft A'i^-P-r : Pl , ..., Pn ], [(a) : O', 0<»>] 

[(c) : -A'. ..., 0<»>], [fc— A'~p~ r : p x , p„] : 

m ■ n - A [(*'">) : 4> W Y, 

{ [(d') : 8 ']; ...; [(</<»>) : §<»>]; **’ 


«nrr# f% Pj>0 ?nq-^ i=l, ..., n % fair 


J?e(a)>0, l?e(A' +p + |-|-/x)+ 27 P; aj>0; 

r*l 



?TRffrcr wrffr % ^nri^r 
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,(«> 


dj 

a ( -==min. — fjy ,j—l, ..., p<*> 


1 arg Xi |<i^A- , ^ A j ( 1.6) % snrm fr 1 1 (1.7) % srfsro to if stt^TcT «Toft <t^ 

arftRTRt I Wk, fl (x ) f)|2:=fiT «B5T?r | I 

gcfta sramr 

j o exp cos at D iv (r) t*P~ l 


0>0 : (/*', v'); -; (m ( b) , v‘»>) , X X pH \ 

X ff A ( : ) dt 

,c : [B',D']\ ...; [#»>, Z)«] 


or- 0 ./_v ( — l) r a 2r „0 )3 : (p'yy, •••; 0 (n > ; V<«>) 

2 v 77 " 2 2 r ^ 

r-0 * r - UJr -4+0.C+* . [ 5 ' ; £']■ /)(»}] 


f* [1 2p . 2Pj, ..., 2p„], [1 p r : p x , . 

[(c) ip, .... 

[(6') : f ]; ...; [(£<»>) : *<»]; 
* [(</') : 8']; ...; [</<»>) : 8<"»]; 


••> p«], [| --P --/• : p l5 ..., P„], [(a) : 0', ...,<?<«>] 
[i— p : p 1; ..., p„], [£-f-v — p— r : p 1 , ..., p„] ; 

*l/2^, x n j2 p n 


(1.8) 


srerf f% Pi> 0 ^rTr^er z= l, ..., « % facr 


i?e(v)>0, /?<? ^P+ 27 Pj a;^ >0, 


, il) 

d j 

“i=mm — <77 ,/=l, ..., p <!) . 


| arg Xi A ■ A - (1.6) % ft ffTOT $ 1 (1.6) % sfiror TO if stptcT «F<ft TO*T 
srfasnrc't | sfk d 2v (x) fafksr wr 1 1 



386 


sft^T Wdl 




^ exp (—10 sin (ct vl ) Wk,y. (0 * p ~ l 


dt 


0)0 : V, v'); ■••; 0* (n, > v(n) ) /V f,1 \ 

x H *o : [ B £>']; ...; [B (B) , A“>] ' 

, 2/4V 02 : 0*', v'); ...; (p w , v ‘">) 

» c(— c 2 /4)^ „ 0 ' 2 

rf(|) r ' *+*.«* : [5', £>']; [&»>, D «>] 


f [± p_ r .. P [(a) 0 ,n>: 

[(c) : f ; ...; «/ ,<n) ]» [A-r-P-i : Pi» •••> p n] '■ 

m ■. n, •••; [(^ (n) ) : </> {n) y> 

l [ (d') : S']; ...; [(<* (, °) : S ,n) ]; 

5P?T?f fa pi>° ' =1 > •••> " % ^ 


Re (p-\-\±t0 + 


n 


z 

t-1 


PiOi> o, 


(1.9) 


|arg*i| <1- A,- (1.6) % t | !WT (1.9) % <fOT TO * *PRT 

sfijft q^sr srfwift | i 

(1.6) sqqfer 

gTTTcp^r (1.6) 'jfT TO^rt | 5* (1.6) % *r*r to % ^ 

^rcf qt tor % ^ (i.l) % ^x, sm- 

% ?F*r q?r xxxxx qfrgrfer ^x f afhc srRrft^ g-Trr^T^r q>r ^ftwcT q>sr [2. PP- 410(43)] 
spt ^nrcrr % frorar arqfa 

j x fi_1 exp (~K a +/*)*) (ax) W x , r (fix) dx 

A 1 J r P- J r v + p) f(l-]-^.— v+ P) / \n+n 2 (o\-p~P-il'i 

- T( i-A+m+p)" 1 ; w 

^j r kJ r ix 9 i -f^+v-|-p, 1 + t * -v f p; \ 

X 3F 2 ( a/j8 j 

' 2/x+ 1, | — A +/*+/>; 
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*1% 

Re(a)>0, Re(j})>0, Re(p+/x)> | Re v| — 1 . 

3Tk is m.n ft 5 tt c ct *rcn*r ft (l.i) ft sgrrm % Mf%?r ^ gq (1.6) strt ^ i 

I?ft sr^TC (1.7), (1.8), (1.9) ^TRT^vff mfacT fspqT 3TT TOT |, 3^ fcPTT gt 
ff sPUSt: [2, pp. 409, (37)], [2, pp. 396 (10)], [2, pp. 407, (28)] q*ff m 
| I 

fafw «mTq 

l- *rfe gtr (1-6) *r ?R?cr 9', <j>', S' qfr *tft € dt gif qtf ^rfr ^t% G-h^tt 

% fair ft=qq> sr^ ^ | , 

2. qfe gtr (1.6) cm (i- 7 ) if «=2 ^ cTt gif 4f 455T fnim f^r^r grtr ft Jr 
?r [1, pp. 86, (2.1.3)], [1, pp. 85, (2.1.2)] <jt =sprf q- T % H- q^q % %tr n x ==0 wfrq sr^cT 
f%3TT | I 


3. qfe g*T (1.8) g-qr (1.9) if §R5T: n—2 # eft sft^f TT% #-Wf % fatr qrf 
Tt^qr *RT4T?r Tm gift f «ft f I 

^wIT, tqRTqZ qrr E - qjiqq cRT gl^q'^lfarftir qSyptf qpjft fefee 55TTTT 

gssr % sr to qft sft m€\ | i 

fqqqi 

1. ^ftqtgr, qq-oqto, qto^xtosto qt%H, ^fa^TSt 1978 

2- tpfcift, tto Tables of Integral Transforms, ?nq II, tqrqT%?r> ffqpP, 1954 

3. JqrferT, q?rcrrg-ocrqrTbT?r, troirqo, fiRTR qftiR 3T^oq%?PT, 1970, 13, 191-201 

4. srtTT^q, rrq otrer o cr«TT qr^T, STTTo, J. Reine Angew. Maths. 1976,283/284, 
265-274. 
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etfftrc 3T^rf % fafsrs 

3^1 *PT §?RTcTr^ 3TSWT 

ITHotr^o <fto%o cT«(T ^*T° ^T° 

TflfW’T sreimTOTHT, faaw fefgfaraTHir, 335nr (q°sto) 

[STT^cT — Trf 8, 1982] 

[Cu(gly)(alan)0‘ 5H a O] OTT [Cu(gly)(ser)] spr ^^Tpl ff atmT srefa °’ 1M 
JErffgqtr spt Jr 3p%fsRr f%3TT w I i TtlrctaTf^F srf^r^sT^t (Ei/*»i<fD, a 

ct«tf sra'or) fagff^r f%tr *tit 1 1 fefsr % Iw^ ^ gfiRq 3^T Q D q Prefer *rf 

1 1 c fl%TtirTf'B a f> sr^cCTuf^ ctt’t % gymt % xx ffnicrfo ^tth tnp 0.26 

*r^r %?n r rw % rrra ft^rraT ’rt | i arswr fqr% *r% ctr qfere: ctn 

% *TT«r ars'ctTH 1 faq^T ??3TTgT | fip €f?r [Cu(gly)(alan)0'5H 2 O] =pt 3TWI 

T7SP father famm gTTr fieri | [Cu(gly)(ser>] if ?rff i srJrj cnqr <rc sns'cRU 

f=m srf^r^r im ct*ri m'4 fairare? ^ ffar ssrfaT | f% fw 

5Hr<JT SrfsRfflmt | I VZ 3TR>?T ST|% ft ^cTT | I 

it=t gtrraiff ft spFsnsctT ft ^ SFsrrff ?r arq^r^r ffqm sreenfaer 

tfiX ^q^iRT WT | I 


Abstract 

Comparative study of polarographic and spectral parameters of some mixed- 
] igand complexes of copper with amino acids. By S.N. Mandloi, P.K. Chitale and 
M.S. Verma, School of Studies in Chemistry, Vikram University, Ujjain (M.P.) 

Polar ographic behaviour of [Cu(gly)(alan)0 , 5H 2 O] and [Cu(gly)-(ser)] com- 
plexes has been investigated in the presence of aqueous 0*1M sodium perchlorate 
medium. Polarographic characteristics (E 1/2 ,i^,D, and slope) have been determined. 
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iRssrtf, f%cr$r er*rr qui 

Activation energy of diffusion Q 0 has been calculated by Vlchek’s method. Values 
of reference rate constant at a reference potential of- -0-26 volt vs SCB have been 
found from the characteristics of irreversible polarographic waves. The variation of 
half wave potential with temperature, in the range of temperature’s study, shows that 
complex [Cu(gly)(alan) 0-5H 2 O] follows a certain mechanism of reduction with 
temperature but [Cu(gly)(ser)] does not do so. The more negative values of half 
wave potential and less value of reference rale constant for [Cu(gly)(alan)0-5H a O] 
at all temperatures shows that alaninate is stronger ligand than serinate. This data 
supports the trend found in spectral parameters. The correlation of polarographic 
and spectral characteristics has been explained by proposing a probable mechanism 
of reduction. 

ri spy sr> p spgppf 

f , Tr^rfrtrif^^ srqqmT Jr purrm faruqrr 3>5rf uiJr «pgpf?f Jr ^rfa 1 1 ^ 

5npn: fa^ft ?ff tr ff ^f^rrrur urf srmf % d qrswf % faw?r qr fafa?! qrr si^ttst, 
arsurfaf qr farmri 3T=5sr 3rRT?T5r<iT gfar f, scrt ft 3T3 ®t srfVrsnfprr qtvrTtTiTfqjqi arHtvr if 
^tcTT | Cl] i stct: <ffaf ft qrf^wnff spt g-fwiar^ fw ^ tt^rr 1 1 w ersu qfr wtur srum 
tfa - sprarc 2 -<«j fa.it rfa t faqJf qf?rf % ^rpt ^favrOTt ifrSrdtrrf'tiv armor Jr 
tTgSTRS f%UT ’TUT | I mafa tfa Wjf^FarST ^ UqutfWT f^rU^t? feurfafa 

?TJrfK^ % f%tT srfjfafa Jrfau qpnpf q?t w ercs % sfk arrqfat q?t aiPmqrcrT f 1 
srtgsr srttm Jr tprr starts qit ?qse qnfa % frrtr qnfqq; (II) snurf g«rr Affair armf % f® 
fafsrer rrfvft %, oft uffa-fasrpr qft #e % up §t *rpry>f pfa$fa armor qr artarutr 
fernr UTUT | | =T?p: fafw TTfvrf tTfUTTfTT % ?SS|TU qr JTT*vr u ~ 83 % m if STfW urt 
faurfafauf ufr rr^ren Jr tttot utt tt^ut 1 1 ftrfaer rrjw [Cu(gly) (alan)0.5HO,) 
[Cu(gly)(ser)] (srff qq gly^r^faifa, alan«tr<$fa?T;r t ser- JrffacT |) tp T aram 
f^TT ’TUT | J tffRT qT fsP^rftTTTfqjqiC 0 ’ 103 STSUUU STUfWcT qRfTT | far ?t qfaf ft rfgoT 

5 q^qrh , Ttu' ^q Jr faf^r sRjqj^qfa f i p qr {%tTuu ir arstrufi ^ 13 sr^fiTfr qrrar | fe 
urvftu- Jr ' 4 ft u faf cr sr^q^Rftir f i ^ ?ffHt T fau^rft ftstt q*t%^rrfw jm 
% uft ^fefacr sureur sr?p ^ m sturt, Hcrg q^ fatruu? % arfafa^mr 

% anarn: qq famr uut 1 1 


utut fafarar qft ut |f qT^Tfaq ? 19 ’ 103 fafafa srt utttut uut «tt aftr pq?t sjpr 
qft 3rr=q afat % fasJm xr^ SRT ^ faf^ ^ ^ ^ 

^ pr ^ fa^ruu •'dd e ti?rr*TTqt «r?r u unfa uu u i ttfafaqr s^oft uftt sftfaurr qqqRtqsr 
^qr nm^wj% ¥ q^pf^x~ioo^fa^5farcM% w JfsrfRr fw »m 

«TT i 'retspr fa?RPT qfar^trrfqjqr Jtw Jr four uur «rr, qfarfttrTfaqr %^r Jr srfaqr jnffa Jr ^|?r 
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q«q fhsftqt sriqf % fqfaq qjq 

qt qfsqt 5x iorm fq^q srrqqtarq ^ qRftqq % f?f?f srt 30 fqq? Jr 

iff i qtqqfqq snrfrr €\ ararfer *f ten ?rq w w qqqr qqrqqTq 3?%^ 1 1 
qjfarfa q*fT fa3)qP*l am srgqfqq ^r-^rTf%r?r 'ft^W'CT qfqq? qq *pfr te 

if?r | i qqrar ifoftar qr fqqqqTqt q«rr qtqq'tqrq qT qrqq qqq errcnrnft qqqtq q ^twt 
mi m i qR? % fq*r ts^rfaq «?*& qT trt qqqt* r it ^tst irt i qqt 

ftnrff qt iqq ticf |fqsr % q^q #qtqq #fftq % srfq m<n qqr 1 1 qt^rqtqrfqq ^ qT 
srf?rftsr sr^rr^ft stri «fte-*qtq gRT fqqrqqq ^>it q?T fq ?*? iooo±loo sftg n |, 
f ^pT fgnrarqT^r qqtqq aqqqrq qff 1 1 srgqq fa J | c rTcft qR? ^ arfcrererw %— 
bcofr==38 -5 cm, t=3-05 sec., m=2 06 mg/sec. qtqqq qt tqifq-26 r$ 

srax^cf qtqjq qqfqq fJ?qq-377 qrqq fr fqqT? fq?T q?T iff I 

qfqnrm m\ tent 

O'lM qtfeqq qqqqft? ’TTsqrr if gift qfqt % nKlfa*^ 3fl%^r ^ 

a^rt* fk-%^ 3f^ VlRt 1 1 ttf * BI’W’W * fo™* % ^ 

fjRT-fw cTTqf qq Ki 'ITT? *5f*r q't tete *raff qq nt^rter fa? i 'ttt? ^ ^ 
fq?T-fqvr S?Rqt TT gfqf qfqf % fqq id/\/h ^ SHciT |, aft fq ?T? qt ?5T??r | 

fa ^fts qt qq? qq pt graft arqgqq qt te fqqqq skt Grafts 1 1 *ff ^ % 
farq; fqqqq ?ttt id ?Tq q?t ffe % ttt? ?s?t ^t?1 | 315 f?^r? ^t 1 3T«rf? 

3rf?q? SHT-^ it?T an?r 1 1 uniter % otott rt ¥t nf wi % shttir ^ 

Tff % te TtenfT? w tN?t TriRPT ?r arrat 1 1 

__E j e tTcf log(id— i)/; % at 1 ? an%^ ^ S?*n?T ^ sRCTtiffitcfT ^>T 3TT3R 

tet *r ftsfmft qR? q^ arqqq? ^ t 

^srf%q qq^iciT qT qr? snqtfqq qm fr qq aqqr 1 1 qqt ?m qq ?qiqtqqq gqtq a 
qs' qfq fqqq qt sffqarq qq ^trt 131 ferfa sttt fqqiqr q?r 1 1 q?q R fqqqfq Kr ^ 
Trrq -0-26 qi?e qq (qgq q%q?R % qiqar) fqiq qqtqqq qT ^q*fw qq% fqqTqr 

qqT 1 1 

E l *«*Er+— ~ log(0‘89 Kr^t/D) 

11 an 

3 T^f Er=qf<q fqqq, t=fq^qrra' qq?, D=fqq^q gqtq I 

fqq-fqq ?nqf qq fqqqq ?Tqr % qT?! qt qqqtq fqqqq qt qfqqq 3?qf Qo qt 
ipqqr % fqq t?tq % fq^q qq\qqq [14] fr fqqr qqr | : 

log id/m 2,3 t 1 ' e --log 0'627nfD ,,2 C— 

q§t qq ^q qq q%? qqfqq qmqqt qqrqr | i 
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gusgtf, f%cT^r crt ggf 


qfgf gfgf % qf^RfqTfgg gfgggg grcgf 1 if fair f 1 ?g srrftgf % g^g 
arsgqg % gf fgsgg fgggar | fg cTTT if ffe % gm fggqg etrt sstft ^rrcflr |, gffg 

gvrgg: faffTRft qng gt gg^ qr fgtggg % gps<n ij- gfe % qjggagq gtgr | | 

gfgf g§gf % fgq srs'gtg fggq grq if gfe % gT*r srqTcgg fewr if fegggT grar & g> 
gfgf % 3=5^ grg qq gqggq aprggg g> ggfgr 1 1 gggg: gf gqg?R ww gsg citt 
tt 3rfggt?3gi [I6] % gg fig rrg fg^gigt qnrgg ^rq^te if ^%g?rgf gft ssrf gg fggg q? 
^ qgff sgq [l0 NT qfgir % q^gqqg ft?rr | i [Cu(gly)(alan)()-5H a O] ggg % fgrr angf 
ggg fqqq cm grq % gfa €m ggr gi^rg (^fecr fgg i) gqg ^t 3ngT|, gt 
srgfgg g^gr | fg ^g g^g gr gqggg gsggg fg^ g^ <m qfggg if t*g fqfirgg fgqrqgti 4 ] 
% gqgfgg frgr | ggfg [Cu(gly)(ser)] grq % gig gqg gqggg gr fggr-qq ggg ^tt 1 1 



gfgf gfgf % qt^ftgTfgg qq #f£gf qpggf % iggregg gsggg |<j Lg/a, Kr, Q D , 
Amax, logK grgifv 2 if qgfir q^ 1 1 ^i% sn^qq ir gr^ f fg tCu(gly)(ser)] qq gqggg 
[Cu(gly)(alan)0-5H 8 O] gr STOTT g^g §• i gqg'tp ggoff gf fg grg 5TCT gne gr gg?r f 
fg q%gr^ fgife gfrqq fgife gt srqsrr gfqg ggg | i 

sgg'gg g^gg^gf gf g> qf%fkTfgg g«rr ^qqfggfq snpqgf if qrif gift f, fgsrqg 
% ggf qr gfqfqgrRT % armn: qq fqirfW 173 fgqr gr gggr | i 



Cu(giy)(ain)o - 5 H g o <ptt Cu(gly)(ser) 0-1M 'uwHi mm *r arf^rerm 

h covr=38 - 5 cm. [ ] = 5x 10 -4 M [ X— 100 |= ‘001 % 


^T<rC 5T«TT ^iffcTt % fqfsicT jff ?T 
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Tiossfrf, <rt sprf 

StTToft 2 


Cu(gly)(alan)0-5H a O Cu(gly)(ser) tfjsff % 'Tt#dffrft?3? ^4 srftprem 


^ 1 / 2 

Krx 1G 3 

Qd 

lOgK 

K/UIX 

(VvsSCE 4 C C) 

(cm sec- 10 4°C) 

(Kcal/mole) 


(cm” 1 ) 

[Cu(gly)(ser)] 0-2337 

6-08 

4-3 

15-10 

16000 

[Cu(gly)(alan)0-5H 2 O] 0-2428 

2-89 

4-7 

15-36 

16120 


3rftrmft:er ft? faer<nff *r?j tt ^ ?r^ % arfsrft^cr ^rr | ftr 

%^tq- spr xz R yz RfavT Self % *R<R3; RfR I m, ffwr?r 3RW ft 3TT 

swf | ft? ^crt: dxz r dyz ftrsRT srftrftFRH gRraw |, fw g>rr | mt a 

mf m% #4 $r ^ *rst 1 1 w srftRT Jr ftrcpft arffer^r as^rf RR ft*?*, ftm Scrt $• 

srftn? RTRcT *TRT 5 |t 2RT 3fft SPTRR SeRf SrftrsR 4?fM ?faT I W S4?TT <RT 

'TftTTftTftFP STRpf *J>T SfSTRST ?p&ERer | I 
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1. artaRRg 

sfk H 3TFT «51% 3TTIT I ST^T^ % 33 3fqtq 3TTS1T qft Wlcft | f% 33** SHFlftTcT 

Jterf q>T *<rc qfT ft fag* n*$ q?t %Tffw apjgrgTq qfqw «pt ^tt qrff? i 

2. Jrer rrnrtt ftrPr afo ff?qt srraT Jr yss % qq> aftr ft arm! Jf fJr% argarr sT 3 qft$- 

3TT% ’STTf^r W qfagqf % aftq i* TTR 35*133 % 3f33 fR3 3TT3 ftqT 3TffiT | 

3. af^aft Jr Jt% Jraf % agjgre qrr gt qngfqg Jr gw f 1 33 srgarr^ % fJnt cftsr wr 

srfg *[fsr3 i«5 % ffgrg % qrfwfgq; a*t knt ftgr 1 

4. JteTf Jr grgmgqT fdqtg arerJf %■ 3 t*t ffgg argf qg frc *ft fw 3T g%3T, 

(K 4 FeCN), ami *PiY* wfe i ^rrfgqf m grqjf g* gtgg aNff 33 *rt snfr»r ft 

gw 1 1 

5. *rraf afK fagf Jr 3T*rct fJrfq % feJr an^ff % gm gftqtg wn Jr qt arr^rr ^ ^tt 
argfag q ftqr 1 

6. ST^P 5f^r % 3T3 ff^Jt Jr ark anfsft Jr trq> gfag gnjg (Summary) *ft arm 3rff^ I 
aftf ft J* fou 33T nf grcw 333T gro ftgr grffJr fa fa^rt gfafggt (Abstracts) 
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